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Quick, pick a function. That's how the Toolbar works: easy access to everyday features. For instance, to get a quick column total, simply kit the Autosum™ button, and there you go. 
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Create an instant report: hit the outlining arrow to collapse or expand your worksheet, showing 
as much or as little detail as you need to. Then create a chart in one step display 
it right on the worksheet, and voila —what you see onscreen is what you get at the printer. 
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Windows spreadsheet. 


There’s one very 
important factor that 
most spreadsheets don’t 
know how to handle: you. 

But Microsoft’ 
Excel 3.0 for Windows' 
theeL has changed all that. 

With plenty of easy-to-use fea¬ 
tures like the Toolbar," you may start 
to think of Microsoft Excel 3.0 as an 
extension of your thought process in¬ 
stead of a spreadsheet. 

Which makes it easy for you to 
do some powerful things, such as con¬ 
solidating up to 255 worksheets at a 
time, regardless of format or structure. 

Or take Solver. It lets you start 
with a desired result and work back¬ 
wards to find the variable you need. 

It’s also easy to share results 


with other Windows applications, like 
Microsoft Word for Windows. (Just what 
you’d expect from the people who pio¬ 
neered the first Windows spreadsheet.) 

And Microsoft Excel reads and 
writes Lotus’ files. And converts 1-2-3’ 
macros. And offers online help to guide 
you through your transition from Lotus 
to the friendliest spreadsheet ever seen 
on the personal computer. 

Finally consider that, even if you 
are using Lotus 1-2-3, you can upgrade 
to Microsoft Excel 3.0 for only $129* 
Just see your local reseller or give us a 
call at (800) 323-35771 Dept.W15. 

Microsoft Excel and you. It all 
adds up. 

Microsoft 


• Plus /night and applicable sales tax. Offer goodfor current owners af Lotus 122 SuperCalc? Quattro* Pro and VP Planner. Please aliour 2-4 weeks for delivery upon receipt af order by Microsoft. Offer expires 12/31/91. Limit one per customer. Reseller prices 
may vary. Call for system requirements. Offer good only m the 50 United States. © 1991 Microsoft Corporation. All rights reserved. Printed in the U.SA. In the United States, call <800) 3238577, Dept. WlS For information only: In Canada, call (800) 
563-9048; outside the United States and Canada, call (206)936-8661 Microsoft and the Microsoft logo are registered trademarks and Autosum, Toolbar and Windows are trademarks of Microsoft Corporation, lotus and 123 art registered trademarks of 
Lotus Development Corporation. 






























Sometimes sharing will 
slow you down. 



BUS STOP 


Now there’s a LaserJet fast 
enough and smart enough to 
keep the whole group happy. 
The HP LaserJet IHSi printer. 
A 17ppm powerhouse 
designed for high volume. 
And multiple users. 

With the LaserJet IIISi,your 
users are up to speed the 
moment they give the “print” 
command. HP’s RISC-based 
formatter and the PCL5 


printer language, with on- 
the-fly typeface scaling, yield 
fast results. Even on the most 
complex documents. 

The LaserJet IHSi meets the 
needs of your shared work¬ 
groups with a new standard 
for I/O performance. All you 
do is slide the optional inter¬ 
face card into the back of the 
printer and it’s network ready. 
HP’s cards allow your net- 


Speed 

• 17ppm 

• RISC-based formatter 

• PCL5 (optional Adobe* 
PostScript*) 

Paper Handling 

• Two 500-sheet input trays 

• 500-sheet output tray 

• 50,000 duty cycle 

• Optional two-sided 
printing 

• Optional envelope feeder 
Networking 

• Novell, Microsoft* LAN 
Manager, IBM LAN 
Server, 3 COM+ Open, 
AppleTalk (EtherTalk or 
Locallhlk) 


Adobe and PostScript are registered trademarks of Adobe Systems, Inc. in the U.S. and other countries. 
Microsoft is a U.S. registered trademark of Microsoft Corp. 

•Suggested U.S. list price. 01991 Hewlett-Packard Company. PE12106. 



















And sometimes it’ll 
get you there faster. The 17ppm 
LaserJet ElSi printer. 



work to transfer data directly 
to the printer at up to 180 
Kbytes per second* That's 25 
times faster than a typical 
parallel connection. 

And since every workgroup 
has special needs, this versa- 
tile LaserJet offers software- 
selectable language switching. 
And a range of paper-handling 
features. 

For all its capabilities, the 
LaserJet IHSi is priced at just 


$5,495* So if you're ready to 
satisfy the whole network, call 
1-800-752-0900, Ext, 2134 
for more information and the 
name of your nearest author¬ 
ized HP dealer 

LaserJet Printers 
When it’s important to you. 


* 63 % HEWLETT 
mLEM PACKARD 
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FEATURES 


23 MICROBYTES 

WMi QuickTime 1.0’s release *'raise 
the bar T ’ on personal computing? 

36 FIRST IMPRESSIONS 
Keyboardless Sense 



39 FIRST IMPRESSIONS 

Macs and PCs: Together at Last 
Farall on’s update of an old 
Mac product encompasses PCs. 

42 QMS-PS 815 MR and IBM 
LaserPrinter 10 Model 30, 

a new crop of desktop PostScript 
printers emerges 


Word for Macintosh 5,0, 

the latest Word from Microsoft 


Toshiba T6400, desktop and portable 
worlds almost merge 


Freelance Graphics for Windows, 

presentation graphics without pain 


Weitek Power for Windows, 
it claims to be the first Windows 
adapter card for business applications 

52 WHAT’S NEW 

Gulliver networks on the road, 
PowerMemory adds RAM to the 
PowerBook, and more. 


96 The Future of Personal Computing? 

With the PowerPC, TBM and Apple hope to set a new standard. 

105 Signal Process i ng for Mu Uimedia 

By combining a DSP chip and a library of multimedia functions under the 
control of a low-overhead kernel, AT&T aims to bring the 
power of DSP to multimedia. 

Ill Applying the Internet 

The value of a network lies as much in whom it connects as how . 


STATE OF THE ART 


122 TOMORROW’S CHIPS 
Overview: BtiiU for Speed 

Advances in processor chips and architectures are driving the next 
generation of computing , 

137 Reshaping the Microchip 

The scientists and engineers that brought you the microcomputer revolution are 
exploring new technologies for building the next generation of chips. 

151 Support Your Local CPU 

With standard functions integrated into the CPU, a new class of 
specialized coprocessors is beginning to appear. 

158 Resource Guide: Accelerator, Coprocessor, and Multiprocessor Boards 
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SOLUTIONS FOCUS 
File Servers Face Off 
Five high-performance file servers 
vie for the top spot on tests run 
with BYTE’s new LAN 
benchmark suite. 

BYTE Lah Product Report: 
Software in a Supporting Role 

They manage files and disks, 
customize workspaces, and take 
Lhe drudgery out of maintenance: 
Praise be utility programs! 

Laser Muscle: Five Printers 
Built to Handle Networks 

The BYTE Lab tests five 
network printers. 

The Multimedia PC; 
High-Powered Sight and 
Sound on Your Desk 

A look at the first crop of MPC 
hardware and software. 

Apple’s Quadra 900 Sizzles 
and Dazzles 

Apple’s new 68040-based Mac 
reveals outstanding performance 
and new sound and graphics 
features. 

REVIEWER’S NOTEBOOK 

A portable Mac, and two ways 
to access applications from your 
Unix workstation. 
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SOME ASSEMBLY 265 

REQUIRED 
A Natural Solution 

Object-oriented program methods 
lend structure to the process 
of evaluating natural-language 
sentences- 

UNDER THE HOOD 

How Interrupts Work 271 

How interrupt processing works 
in PC systems, 
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Perl: Not Just for Unix 

A multiplatform utility language. 

DOS disk utilities, and a 277 

Mac file typer. 

BEYOND DOS 
Cures for C Sickness 

by Mark J , Minasi 

The “Doctor” prescribes three 288 

Windows programming toolkits. 
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LAN Manager 333 

Gets a Foot in the Door 

by Bruce D. Schatzman 
and Jeffrey H, Lubeck 
What the new capabilities 
mean, and how to integrate 
LAN Manager with NetWare. 


MACINATIONS 
Designing Macs 

by D on Crahh 

A firsthand look at the Mac's 
new three-dimensional 
drawing prowess. 

THE UNIX /hin 
My First Network 

by David Fiedler 
Learning to set up a TCP/IP 
Ethernet for PCs running Unix. 

ASK BYTE 

Tracking memory conflicts; 
the search for Cyrillic; and when 
a 40-MB hard drive isn’t. 
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The High End 

by Jerry Pournelle 

Jerry discusses technology 

trickle-down, 

BUSINESS CONNECTION 
Multimedia Moves 
Beyond the Hype 

by Wayne Rash Jr. 

Can multimedia succeed as 
a Legitimate business application? 

ROUNDTABLE 
Next-Generation 
Operating Systems 

Making sense of PowcrOpen, 
TaligenL Windows NT, 

OS/2 2.0, and the 
competing Unix consortia, 

342 PRINT QUEUE 

Glitzers Anonymous 

Tales of GUIs 
gone berserk, 

344 STOP BIT 

Computers Out 
of Control 

Obscure errors in software 
and systems design 
can result in tragedy, 

10 EDITORIAL 

New Era of Cooperation 

14 LETTERS 

LAN defense and 
Outlook '92 strike chords. 
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ZEOS. YOUR 


EVERY ZEOS WINDOWS SYSTEM ALSO INCLUDES 
LOTUS 1-2-3 FOR WINDOWS PLUS AMI PRO 2.0! 

Upgradable. High performance. Low cost. Unbelievable? Believe it! 
Because now ZEOS® gives it all to you in one complete package. 

Harnessing the ZEOS power and value you want is easy. Simply pick 
your processor, then your package and your price. Package #1 gets you 
up and running for a very reasonable price. Then you can add even 
more options and savings with Packages 2,3 or 4 and receive VGA, 
additional memory, a larger drive and more. Not only that, but you'll also 
receive Windows 3.0, Lotus 1-2-3 for Windows, Lotus’ great new word 
processor Am* Pro 2.0, Microsoft DOS 5.0 plus a genuine Microsoft 
Mouse. Nobody gives you this combination of hardware and software. 
It’s exclusively yours, delusively from ZEOS! 


ZEOSUpgra 



FANTASTIC PERFORMANCE. 

When we first sat down 
to design these new sys¬ 
tems, we wanted compu¬ 
ters that would blow the 
doors anything else out 
there. Plus, we wanted you 
to be able to upgrade firm 
one CPU to another as your 
computing requirements 
charged, without having to 
buy an entirely new system. 
The results? 

Incredibly low cost, high 
performance systems so 


very advanced you can move freely from the '386 family of processors to 
the latest ’486s all without a moment’s hesitation. 

Choose from either high speed ’386-25 and 33MHz systems, either 
cached or non-cached, plus the ’486SX and ’486-33 MHz with or without 
a secondary cache. Whichever you choose you know that as your com¬ 
puting requirements change, your processing power can change as well, 


ROOM TO EXPAND. POWER TOO. 

ZEOS gives you everything you need now phis room to expand in the 
future. We’ve freed two normally occupied expansion slots by placing our 
high speed IDE hard drive and floppy drive interfaces right on the main 
board. Then we put the high speed serial, parallel and game ports on the 
motherboard too. The result? 

Eight expansion slots, seven of which are available for your future use! 
And another important expansion feature: our 300 watt power supply. All 
the pure dean power you need right now, plus plenty of power for the future. 

What about space? Your new ZEOS Space-Saver case comes complete 
with seven drive bays. Yes, it’s actually smaller than many cases offering 
only five drive bays! 
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1-2-3 for Windows 


:>i IAi';f ,WK:i vil-iAl-M! 

Market Share 

45 . 0 % 


30 . 0 % 


Buy a ZEOS. 

Get a Bundle! 

Now, Lotus 1-2-3 for Windows 
and Ami Pro 2.0 are included 
with every ZEOS Windows 
system. Details inside! 


File Edit Worksheet 


(CO) [W12J 
A:E10 


@SUM{B 


MX 

DCS 

WtnRIX-DCS 


Revenues 


$1.260,000 


Costs 


$850,000 


Profit 


$410,000 





























































INSIDE TO 



BYTE Topic Index and Author Guide 

This index helps you find articles that contain information on each of the listed topics. (The topic list changes each month.) 
Combined with the table of contents (page 4) and the Editorial Index by Company (page 340). you can identify articles by type. 

subject, title, author, or product discussed. 
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Choose Rom 4 Great 
Money Saving Packages. 

Or Specify Your Own Custom Configuration! 


ZEOS COMPLETE SYSTEM PACKAGE #1 

Start with the processor and speed of your choice then 

add plenty of future upgradability! 

■ 1MB of high speed 53ns DRAM, expandable to a system 
total of 32MB right on the motherboard. 

■ Ultra-fast 42MB IDE hard drive with its own cache. 

■ 1.2MB or 1.44MB Teac® floppy drive. 

■ ZEOS 14" flat screen Hi-Res amber monitor with 
Tilt & Swivel. 

■ Shadow RAM and EMS. 

■ ZEOS/RS101 SpaceSaver keyboard. 

■ Two serial, one parallel and one game port built right 
on the motherboard. 

■ 7-16,1-8 bit expansion slots. 

80387 math coprocessor 
support for ’386 systems. 

■ Rugged ZEOS SpaceSaver 
case with twin cooling fans 
for added reliability. 

■ Seven drive bays and our cus¬ 
tom 300 watt power supply 
for your future expansion! 

■ Includes ZEOS 24-hour-a-day 
toll free Technical Support 
and Customer Satisfaction 
Package. Yes! 


PACKAGES 2. 3 & 4 INCLUDE LOTUS BUNDLE! 



Pkg. #1 

Pfcg. #2 

Pkg. #3 

Pltg. #4 

386-25 

$1395 

$1995 

$2495 

$2995 

386-33 

$1495 

$2095 

$2595 

$3095 

486SX-20 

$1595 

$2195 

$2695 

$3195 

486-33 

$1795 

$2395 

$2895 

$3395 


ASTOUNDING UPGRADE PACKAGE #3 

Add even more memory, a laiger drive. And more savings! 

■ 4 full Megabytes of high speed 53ns DRAM. 

■ 130MB IDE hard drive with built-in cache. 

■ Both Teac floppies—the 1.2MB and 1.44! 

■ The Diamond HiColor VGA card with 1MB DRAM. 

■ ZEOS 14" High Res 1024x768 non-interlaced VGA 
Color Monitor with Tilt & Swivel. 

■ Lotus 1-2-3 for Windows, Ami Pro 2.0, Microsoft 
Windows, DOS 5.0 plus a Microsoft Mouse! 

THE ULTIMATE UPGRADE PACKAGE #4 

Now, memory goes to 8MB 
and the drive to 210MB. The 
ultimate power user’s dream 
machine. Fantastic! 

8 full Megabytes of high 


INCREDIBLE UPGRADE 

PACKAGE #2 

We take Package #1 and upgrade your 

Editor’s Choice system to include: 

■ 2 full Megabytes of rip-roaring 53ns 
DRAM. (There’s nothing faster!) 

■ Our 100MB IDE hard drive with cache 

■ Both the Teac L2MB and L44MB floppy 
drives. Top quality drives! 

■ The awesome Diamond SpeedStar 
HiColor VGA graphics card complete 
with 1MB DRAM. 

■ ZEOS 14" Hi Res VGA Mono Monitor 
with Tilt & Swivel. 

■ Lotus 1-2-3 Windows, Ami Pro 2.0, 
Microsoft Windows, DOS 5.0 plus a 
genuine Microsoft Mouse! 


Add $200 to any price for a 128K cache. 

Lotus Software 
Bundle! 

For a limited time 
only, order any ZEOS 
Windows system (like 
packages 2,3 and 4 
above) and we will also 
include Lotus 1-2-3 
for Windows and 
Ami Pro 2.0— 
at no additional 
charge! 


speed 53ns DRAM. 

• 210MB IDE hard drive with 
its own built-in cache. 

• Both Teac floppies! 

' The Diamond HiColor VGA 

card with 1MB DRAM, 
i ZEOS 14" High Res 
1024 x 768 non-interlaced 
VGA Color Monitor with 
Tilt & Swivel. 

■ Lotus 1-2-3 for Windows, 
Ami Pro 2.0, Microsoft Windows, 

DOS 5.0 plus a Microsoft Mouse! 

ORDER NOW TOLL FREE 

800 - 423-5891 

FAX Orders: 

612-633-1325 
Minnesota: 

612-6334591 
TDD Orders: 

800-228-5389 
Outside US and 
Canada: 612-633-6131 
MasterCard, VISA, 

Am Exp, Discover, Z-Card and COD. 

Open 24 Hours a Day, 365 Days a Year! 



Purchase orders subject to approval. Ail prices and specifications are subject to change without notice. Please call to confirm pricing, specification and warranty details. Microsoft and 
Windows are trademarks of Microsoft Corporation. ZCaid, SpaceSaver and ZEOS are trademarks of ZEOS International Ltd.. 530 5th Avenue, N. W., St. Paul. M N 55112 USA 0 1991. 















JEST VALUE ! 


ModsoO 


EXTRA COOLING MEANS 
LONGER LIFE. 

Each ZEOS system includes not one 
but two whisper quiet cooling fans. Why? 
Because whether you expand your system 
or not, the cooler it runs, the longer it 
will last 

And every ZEOS system is UL* Listed. 
This listing means your entire system (not 
just the power supply) has met the stringent 
safety requirements of Underwriters Labo¬ 
ratories. We believe UL listings say a lot 
about quality. And UL safety listings are 


bles & Lotus! 


something most of our competitors don’t (or can’t) provide. At ZEOS, 
quality and safety are important to us. You are important to us. 

24-HOUR-A-DAY TOLL-FREE TECHNICAL SUPPORT! 

Most of our competitors still offer only part time technical support 
Yet for the last two years ZEOS technicians have been helping cus¬ 
tomers just like you —24 hours a day, 365 days a year. Add to that our 
30-Day Absolute Satisfaction Money-Back Guarantee, One Full Year 
Limited Warranty and our Express Replacement Policy, and we know 
you’re going to be very satisfied. We don’t just say it We guarantee it. 

ORDER YOUR OWN ZEOS TODAY! 

Selecting your new ZEOS system is easy. Choose from any of the 
money-saving packages shown here. Or let your friendly and knowl¬ 
edgeable ZEOS Systems Consultant help you configure exactly what 
you want from our huge selection of upgrades and options. Buying 
your new ZEOS system is perhaps the best purchasing decision 
you’ll ever make! 

Simply pick up the phone and give us a call toll free at800423-5891. 

ORDER NOW TOLL 
FREE: 800423-5891 
AND DON'T FORGET 
THE OPTIONS! 

Because every ZEOS 
system is custom-built, 
you can choose from a 
huge selection of hard 
drives, video packages 
and many other op¬ 
tions. On-site service 
is available too. Call 
800-423-5891 for 
details. 



ZEOS SYSTEMS— 

A FEW EXPERT 
OPINIONS: 

PC Magazine, 

“Out of 104 
machines from 58 
companies... For 
Overall Excellence 
we selected ZEOS 
International..." 

InfoWorld, “We 
find the ZEOS '386 
an excellent value. 
Speed: Excellent. 
Compatibility: 
Excellent. Value: 
Excellent." 

Government 
Computer News, 
"Arguably the 
fastest MS-DOS 
and OS/2 micro 
in the world.” 

PC Magazine, 
Editor's Choice, 
“The ZEOS blows 
away every other 
computer...a 
smart choice." 

ZEOS SYSTEMS. 

A SMART CHOICE 
INDEED! 

ORDER NOW 
TOLL FREE 

800-423-5891 
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AtMiaiAlldMSE 
Users: Your Windows 
Have Arrived. 


Introducing new dBFast™ The first 
and only dBASE™ compatible 
database and dBASE/X-Base lan¬ 
guage for Windows. It's the fastest, 
smartest and easiest way for millions 
of users and developers to join the 
Windows revolution. 



U.[>'rpPi(*utpi 


dBFast helps you create powerful, 
graphical database applications quickly and 
easily with pull-down menus, check boxes, 
radio buttons and even bitmap images. 



Your applications will really come to life 
with multiple colors and fonts. 


Graphical, colorful dBFast will 
bring new life to all of your existing 
dBASE programs. 

Liven them up with multiple, 
movable windows, pull-down 
menus, checkboxes, dialog 
boxes, radio buttons, push 
buttons and bitmap pictures. 

dBFast also helps you ere- vwndovs 
ate new dBASE programs quickly and 
easily Unlike other Windows develop¬ 
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dBFast 



The Complete dBASE 
Compatible System 

For Microsoft Windows 


Compute*' 

Associates 


Free 

Demo Disk 


ment systems that 
force you to learn a 
new language, dBFast 
allows dBASE, Fox and 
Clipper developers to 
use the language they 
already know with more than 200 
extensions and an interactive editor, 
compiler and linker. 

And full industry standard DDE 
and DLL protocols allow your pro¬ 
grams to communicate with other 
Windows applications. 


So call 1-800-645-3003 and we’ll 
rush you a free Demo Disk. 

Call right now. 

After all. 
haven’t you 
waited long 
enough? 



Qomputei 

ftSSOQATl 


Software superior by design. 


© 1991 Computer Associates International,, lnc, p 711 Stewart Avenue, Garden City, NY 11S30-47S7. All trade names referenced axe trademarks or registered trademarks of their respective companies, 
dBASE Is a registered trademark of Ashton-Tate Corporation. 
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The Toolbar lets you do everyday things unth the click of a button. 
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Deal Man*. 


Enclosed is the information you requested about EuroCIimb. 

This year's excursion will include climbs to Fiance. Switzerland, and Italy Our specialty is 
adventurous travel by foot. : 3 You may join the 

tour at any Ume (cost is broken down by country), however, we ierr mend that to get the 
most out of the experience, you sign up for the enure excursior <nis packet and 
contact us sooni . {Vi£j 

b . u . 1 ** 3 



Cuunlry 

Dates 

Cost 

(UK1 

Cost 

(France) 

Cost 

(US) 



Prance 

August 1 - H 

2953 

29402 

5000 



Switzetland 

August 15 - September 

2126 

21169 

3600 



Italy 

September 4 — 2B 

2480 

24698 

4200 



Return to Pans 

September 24 

473 

4704 

806 




Total Cost 

(80)2 

79973FFt 

$13600 
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:1ft I to a new location 


Rearranging a document couldn't be any easier. 

With new Word 2.0 you can drag and drop text wherever you want. 













































































id processor 
second nature. 


■4EMO.DOC 


fable Window Help 



Click here to make charts. 


Click here to check spelling.. Click here to zoom in. 


Introducing new Word forWindows 2.0. 



When it comes to 
word processing, really 
nothing could be more 
natural than using the 
all-new Microsoft Word 
for Windows " You see, 
Word 2.0 makes those 
everyday word process¬ 
ing tasks remarkably easy 

Which means you can now concen¬ 
trate on what you’re actually doing Rather 
than how you’re actually going to do it. 

This is possible for a number of 
reasons. Like our unique Toolbar " feature. 
It lets you do those things you do most 
often with one simple click of a button. 

Of course, looks count for some¬ 
thing, too. With Word you can bring in a 
table of numbers from Microsoft Excel. 
Or with the new built-in drawing, charting 


and shading features, along with the ability 
to move anything on-screen with a drag 
and drop, you’ll find yourself adding some 
very very cool effects. 

Best of all, making the move is 
easy-so easy there’s almost no downtime. 
For instance, if you type in a WordPerfect 
keystroke, Word will demonstrate the 
equivalent command right in your docu¬ 
ment. Plus, existing WordPerfect files as 
well as other popular word processing file 
formats are perfectly usable inWord. 

You get all of this and more when 
you upgrade to Word for only $129r So 
give us a call at (800) 323-3577; Dept. W3. 

Yiu’ll quickly see that nothing could 
be more natural. 

Microsoft 


* Offer good for current ikensees iff WordPerfect,. MtdttMdtt, tyyrdSi&r, MS for DOS and DtipiayWrUe, Please alfoic 24 weeksfor delivery uptm receipt iff order by Microsoft. Offer expires 3S31ff%l UmU <mc. per customer. Reseder prices may ran 1 , Coil 

far gsiew retirements. Offer good only m the 50 United States. I$9l Mkmsaff Corporation. AM rights reserved. Printed m the USA tn m United States, call (800) 323-3577, Dept - For information only; In Canada, call (800) 563-9048; outside 
the United States and Canada, coil (20$} $36-8561 Microsoft is a registered trademark and Tfadbor and Wmdotcs Ore trademarks of Microsoft Corporation. Wrrdlbrfect is a registered trademark of the Wbrdftrfeet Corporation. 


















































EDITORIAL 


DENNIS 

New Era 
of Cooperation 


The giants IBM and Apple 
join forces in a 
milestone alliance 
in personal computing 


W hether IBM and Apple can succeed with their 
new venture, the PowerPC, is not nearly as 
important as the fact that IBM and Apple have 
a joint venture. This alliance is important be¬ 
cause it signifies a move toward common sys¬ 
tems that can ease the pangs of incompatibility. More 
than anything else, this joint venture demonstrates a de¬ 
sire by both companies that disparate computers be able 
to use the same software and 
information. 

For the moment, let’s not 
question if the computer world 
ought to revolve around IBM 
and Apple. It does, and IBM 
and Apple are the hands-down 
winners for mind-share in this 
industry. Other alliances be¬ 
tween other companies have come before, but none with 
so much fanfare. No other two companies have heretofore 
taken such diametric stands in the market. That IBM and 
Apple found a reason to cooperate on any scale means 
something. 

Consider how corporate America computes today: 
Most office workers have DOS systems on their desks, the 
art and creative departments have Macs, the technical 
and engineering departments have Unix-based worksta¬ 
tions, and accounting uses the company's mainframe. 
The realized promise of “connectivity” has become a 
large and intricate patchwork that even rocket scientists 
don't fully understand. Jus! try to make DOS systems, 
Macs, Unix-based workstations, and mainframes talk to 
one another at your company. It isn’t easy, and you may 
go nuts trying. 

You don’t have to be a rocket scientist, though, lo fig¬ 
ure out that all those systems could be more useful if 
only they could share information. This computing syn¬ 
ergy is more than just likely—it’s inevitable. Hie divisions 
and departments of a business must work together to 
compete in a global market. And that's the driving force 
behind the IBM and Apple alliance. 

Why it took so long for IBM and Apple to do some¬ 
thing JT1 leave for the Harvard School of Business lo 
answer. For now, what matters is that these two compa¬ 
nies have recognized the need, albeit on a relatively small 
scale, for computers—and computer companies—to 
cooperate. 

What all this means is that we can look forward to 
networked computers that are truly networked. The pow¬ 
er of a single desktop computer will be the sum of all 


the computers on the network. In short, the network will 
be the computer. 

As for the PowerPC, it pools the diverse expertise of 
IBM and Apple. IBM's prowess in hardware design and 
development is legendary. Yet, IBM's success in the op- 
erating-systems-and-user-inlerface arena has been un¬ 
derwhelming. Apple's success, on the other hand, is di¬ 
rectly tied to the efficient and friendly Mac operating 
system and user interface. The first PowerPC may not 
fully exploit these strengths, hut we should expect more 
if this joint venture continues. Also consider the Mo¬ 
torola factor: That company’s CPU ship technology and 
potential should not be overlooked. 

Of course, the IBM and Apple venture is not the final 
solution, and only time will tell if the PowerPC is even 
part of the solution. The IBM and Apple alliance is, how¬ 
ever, a milestone, and it represents a tearing down of a 
wall that has separated the two largest blocs of personal 
computers and users. Moreover, the IBM and Apple al¬ 
liance ushers in a new era of cooperation in the comput¬ 
er industry, 

The State of B YTE 

1 feel privileged and honored to take Lhe role of BYTE’s 
new editor in chief. BYTE's readers are the most influ¬ 
ential and demanding computer users and buyers in the 
world, and the relationship that BYTE has with its read¬ 
ers is unlike that of any other magazine. You've come lo 
expect a lot from BYTE: fairness in reporting, in-depth 
and objective product reports and reviews, and clear ex¬ 
planations of the technologies that affect how you use 
your computer and make purchasing decisions. 

In short, you've recognized BYTE as the authority of 
the personal computer industry. That's no wonder, given 
the considerable expertise of the BYTE editorial staff. 
Nowhere in the world is there a more experienced group 
of computer journalists than at BYTE. Their backgrounds 
vary from writing and editing to designing pen-input sys¬ 
tems lo developing databases and applications software 
to programming for the space shuttle, and to more indi¬ 
vidual experience than can be listed here. 

What you can expect in the future is more of BYTE's 
authoritative voice to separate truth from marketing hype 
and to pul all this computing technology into a usable 
perspective. Leading BYTE's efforts to meet your ex¬ 
pectations will be exciting and, Fm sure, challenging. 

—Dennis Allen 
Editor in Chief 
(BIX name "daHen”) 
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Introducing Borland’s ObjectVision 2.0 
Instant Business Software! 


New ObjectVision'" 2.0 is the 
easiest way to create your own 
Windows software appli¬ 
cations. Fast. In fact, if you 
own Windows, you need 
ObjectVision to build software 
that is custom tailored to your 
specialized job or process. 

And ready-to-go applications 
are even included free, mak¬ 
ing it easy to get started. 

Visual Programming 

ObjectVision uses a revolu¬ 
tionary concept in software 
called visual programming. 

This unique technology 
enables anyone to create inter¬ 
active Windows applications 
without programming! Plus, you 
get instant access to your business 
data, no matter where it resides. 
So you are always informed. 



Object V\s\ova 


0 R L A N 0 




And if you are 
a programmer, 

ObjectVision gives 
you access to the 
most advanced 
Windows features available, 
including complete support for 
Dynamic Link Libraries (DLLs), 


Dynamic Data 
Exchange 
(DDE) and 
Object Link¬ 
ing and 
Embedding 
(OLE). Now 
you can proto¬ 
type and 
create com¬ 
plete Windows applications fast, 
without writing a single line 
of code. 


New Enhanced 
Features 

■ Object Bar'" provides imme¬ 
diate access to tooLs 

■ Property Inspector speeds 
development 

■ Easy access to data in 
Paradox,® dBASEf Btrieve 
and ASCII formats 

■ New Event Trees give you 
complete control over your 
application 

■ Query By Form retrieves 
only the data you need 

■ Password protection 

■ One-to-many data 
relationships 

■ Free runtime included! 

With ObjectVision you can create 
intelligent applications that help 
you make decisions, take actions, 
prompt for input, link to multiple 
databases, run other applications 
and more! 

Instant Savings! 

It has never been easier to 
develop your own business 
software. Buy ObjectVision 2.0 
now for only $149“ (suggested 
retail price) and receive a $10 
rebate direct from 
Borland* To order 
or to upgrade your 
current version of 
ObjectVision... 

See your 
authorized 
dealer today, 
or call now 
1-800-331-0877, 

Dept. 5117 



BORLAND 


Software Craftsmanship 

'Offer ends March 31.199? Rebate available for product purchased IhrouQh dealer orfe Ottan rotate cad from deafer at lime of purchase Deafer prices may vary AH prices are In U.S. dollars All Borland products are trademario of Borland International, Inc 
Copyright© 1991 Borland international, Inc. Al rights reserved. Bf 1453A 
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By no\y you’re probably aware that an Apple* Macintosh" 
personal computer was designed from the very first chip to 
work the same, intuitive way that you do. 

What you may not know, however, is that a Macintosh 
was also designed to work with other personal computers. 
Including the MS-DOS PCs you already own. 

In fact, Macintosh is the only family of personal 
computers to offer built-in networking and file sharing as 
standard equipment. 

You can use a Macintosh to access almost any main¬ 
frame, minicomputer or workstation. Including IBM, DEC, 
Hewlett-Packard, Prime, Cray and Sun. 

You can also access resources such as network file 
servers and mainframe sessions simultaneously. And then 
cut, paste and move files between them. (“Thy doing that on 
an ordinary DOS computer) 

You can even easily connect a Macintosh with any 





Myou need it MFC, a soflmr&based MS-DOS emulatorfrom bmgma Solutions hut. Or one of two cardsfrom Orange Micro, the Mac2ffi or Orangeffly @t99l Appk Computer, fnc. Apple, the Apple lego, Macintosh and' Tbepotm 
trademark ofHetddt-Packarrf Company. Prime is a registered trademark of Prime Computer, tnc. Cm 1 if a registered trademark of Cray Research Inc. Sun is a trademark, if Sun Microsystems, Inc. NetWare is a regixtewl 











































DOS computer 
Vtacintosn. 



industry-standard Tbken-Ring or Ethernet network. And 
share files and printers over Novell NetWare, Banyan VINES, 
IBM LAN Server or Microsoft LAN Manager networks. 

Best of all, only Macintosh offers a single, consistent, 
intuitive way of accessing and working with information, no 
matter what computer itk located on. 

And, of course, Macintosh also has the power to run 
MS-DOS software; and lets you exchange information with 
a PC on a standard 3 A" floppy disk. 

Tbdayk family of affordable Macintosh computers 
offers you more choices and more flexibility than any other 
personal computer. So your people can work in whatever 
way works best for them, while you preserve your investment 
in the networks and PCs you already own. 

For the name of the authorized Apple reseller near 
you, call 800-538-9696, ext. 330. You’ll find that 
Macintosh has the power you can really connect 
with. The power to be your best? 


MiiiuiLmmnmm 


to be your best "are registered trademarks of Apple Computer, hie. IBM is a registered trademark of International Business Machines Corporation. DEC is a trademark of Digital Equiftment Corporation. Hewlett Packard is a registered 
trademark ofNoidl, he MS-DOS and Microsoft are registered trademarks ofMicrosoft Corporation. \TNES is a registered trademark of Banyan Systems Inc. This ad was created using Macintosh personal computers. 


















LETTERS 


LAN Champion 

C ongratulations to Wayne Rash Jr. on 
his excellent article “Defending Your 
LAN” (October 1991). I know how much 
effort it took me to come to practically 
identical conclusions. His article will save 
a lot of effort for people who are involved 
in planning and designing LANs. Other 
articles by Rash have also been very good, 
but this one is the best summary of this 
kind I have seen. 

Paul Hofer 
Zurich, Switzerland 



Looking at Outlook ’92 

I greatly enjoyed Outlook *92 and would like to add 
some observations to the discussion of business wish 
lists and productivity. 

We don’t need software with more never-needed fea¬ 
tures. We need software with better information about 
how it works. Wonderful examples that come to mind 
include the brief but lucid descriptions of extended and 
expanded memory that accompany Intel’s AboveBoard 
products and Quarterdeck’s memory management 
software. 

Users want to be comfortable with software in the 
way that they are with Lotus 1-2-3. Although most new 
spreadsheets outperform 1-2-3, users have remained 
loyal because they have finally (after years of use) 
achieved unity with the software. It has become an ex¬ 
tension of themselves and no longer requires a conscious, 
arduous effort to use. Lotus has maintained this gemiit- 
lichkeit by retaining its menu-bar interface painstakingly 
across upgrades, including the new Windows version. 

This stability has made Lotus 1-2-3 a trustworthy 
product. 

Ernie Leute 
Marlboro, NJ 

I n “AreOn-Line Services Delivering?” ( Outlook 
*92), the considerations relevant to delivering services 
to customers were well developed. However, the article 
ignored completely the real question of access, a major 
consideration for many Americans who live outside ur¬ 
ban areas. 

Access is merely a matter of on-line costs to those 
who live where a local phone number allows unlimited 
access to information services. It is quite another matter 
for those who live outside those areas. The combined cost 


WE WANT TO HEAR FROM YOU. Please double-space your 
letter on one side of the page and include your name and address. 
Letters two pages in length or under have a better chance of being 
published in their entirety. Address correspondence to Letters Edi¬ 
tor, BYTE, One Phoenix Mill Lane, Peterborough, NH03458. You 
can also send letters via BIXmail c!o “editors ." 

Your letter will be read, but because of the large volume of mail 
we receive, we cannot guarantee publication. We also reserve the 
right to edit letters. It takes about four months from the time we 
receive a letter until we publish it. 


for telephone service and on-line service 
makes personal use prohibitively expen¬ 
sive. Business users in rural areas are 
also well aware of the added expense they 
incur, particularly when they might 
want access during prime time. 

I know of no on-line service that has 
provided equal access to rural customers. 
If one existed, I would be among the 
first to subscribe. 

Don Messenger 
Beryl, UT 

Y our technology forecast ( Outlook 
*92) was one of the more interesting 
issues of the year. It reinforced my opinion that Alan 
Kay is one of the few people who truly see (and have 
seen) the future of computing accurately. If his call for 
the use of “agents” does not come to pass, we may be¬ 
come inundated with information. At times, too much 
information is worse than too little, as it can lead to inde¬ 
cision when a decision is time critical. 

Len Gaska 
Pasadena, CA 


Give OS/2 a Chance 

I want to thank Jerry Poumelle for bringing so many 
interesting facets of personal computer technology to 
light. I cannot tell you how pleased I am to see that he 
and others at BYTE have recently begun to focus more at¬ 
tention on reliability and quality in software. Over the 
past several years, I have seen many PC users increasing¬ 
ly plagued by problems. 

Here at JPL, rebooting a DOS-based system several 
times daily is typical. Most of those in the area where I 
work are engineers who use compilers, word proces¬ 
sors, graphics programs, and network software to con¬ 
nect with a mainframe computer. I am certain that 
there is a serious loss of productivity due to the inadequa¬ 
cies of DOS. 

Last year, I became so annoyed with the situation 
that I set about the task of finding a solution. What I 
found was OS/2. Having used the system for over a 
year, I can tell you that it is rock solid. True, OS/2 has 
had problems. The print drivers didn’t always work 
properly, and there has been precious little applications 
software. However, these problems are not fundamen¬ 
tal—they are solvable problems. In fact, practically all 
the problems with the current 16-bit version of the sys¬ 
tem have already been fixed. 

More significant is the fact that the current version is 
only a 16-bit system and does not fully utilize the 386 
hardware. It appears that this problem will be redressed 
shortly. The upcoming 32-bit OS/2 promises to be every¬ 
thing that Windows should have been. 

I urge Jerry to try OS/2 on some programs, such as 
Aldus PageMaker, that put multithreaded programming 
techniques to good use. It’s really quite impressive. 

Fair warning, though. The current version (1.3) is not en¬ 
tirely satisfactory in that applications software is still a 
mite scarce and the DOS box, while good, can be taken 
hostage by network drivers. 

continued 
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We slash interface 
development time across 
DOS, UNIX, XENIX, VMS... 

(and we can prove it!) 


C-Programmers: 
See for yourself how 
Vermont Views™ 
can help you create 
powerful user 
interfaces—whatever 
your environment! 

If you want to create sophisticated 
user interfaces—and save tremendous 
time and effort doing it—Vermont 
Views is exactly what you need. 

Vermont Views isn’t just a com¬ 
mon interface package. It’s a deep, 
flexible, menu- 
driven screen 
designer supported 
by a C library of 
over 550 functions. 

It lets you create 
the ultimate user 
interfaces for 
complex database applications—in 
a fraction of the time it would take 
to code them yourself! 

With Vermont Views, you create 
screens interactively. Designing is fast, 
and creative. And changes—both tiny 
adjustments and huge reworks—are 
incredibly easy. 

Pull-down menus, window-based 
data-entry forms with tickertape or 
memo fields, scrollable form regions, 
choice lists, context-sensitive 
help...All these interface objects 
(and more) are immediately 
accessible. And with Vermont Views, 
even terminal-based applications can 
have the elegant features usually 
found only on micros. 

©Copyright 1991 
Vermont Creative Software 



Fast prototypes, 
faster applications. 

With most systems, you have to 
throw away your prototypes when 
coding begins. But with Vermont 
Views, prototypes become the actual 
applications! 

Menus, data-entry forms, and all 
screen features are usable in the final 
applications without change. So not 
only do you avoid creating code 
from scratch once, you don’t have 
to do it twice! 

It’s the 

universal solution. 

Vermont Views 
operates completely 
independent of hard¬ 
ware, operating 
system, and database. 
Any interface you 
create can be ported 
easily among DOS, 
UNIX, OS/2, XENIX, and VMS. 

You can use Vermont Views with 
any database that has a C-language 
interface (includingOracle, Informix, 
db-Vista, and C-Tree), You can run 
it on PCs, DEC, NCR, HP, AT&T, 
and other systems. You don’t have 
to pay runtime fees or royalties. 
And full library source is 
available, too. 

What’s more, your DOS 
applications can have full 
mouse control, and work in 

Vermont 
Creative 
Software 

Pinnacle Meadows 
Richford, VT 05476 USA 
Phone: (802) 848-7731 
FAX: (802)848-3502 



graphics as well as text modes! 

Don’t take our word for it—put 
Vermont Views to the test. Call or 
fax now for your personal, free 
demonstration kit. It includes a DOS 
demo diskette and complete 
instructions for trying Vermont 
Views on your terminal, via modem. 
Or order Vermont Views with our 
60-day, money-back guarantee. 

Either way, you’ll see immediately 
that Vermont Views is a cut above 
the rest. 

Call for your 
FREE demo kit! 

800-848-1248 




(Please Mention 
"Offer #2621 
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Soon, Eight He 
Computing Wil 


AMD Introduces The World’s First 
386 Microprocessor With 3-Volt Technology 

TWo standard dry-cell batteries.Theres Thanks to the low-voltage Am386 micro- 

really nothing special about them. Aside from processors, laptop, palmtop and notebook 
the fact that they can run a powerful, computer designs will become smaller, lighter, 

portable 386 computer for a full anc * more powerful than ever before, 

eight hours. Provided, of course, that Iffifl Ittjrfl With battery life of up to eight 

portable is built around a low- hours or more.That's a full day's 

voltage Am386"microprocessor. ^worth of 386 performance—the per- 


901 Thompson Place PO Bo* 34 5 i. Sunnyvale. CA 94088 C 1991 Advanced Micro Devices, Inc^'Were Not Ybttr Competition is a service mark and Am386 






jrs Of Portable 
Look LikeTWs. 



formance you need to run sophisticated 
applications like Windows’"3.0. 

And rest assured, the low-voltage Am386 
microprocessors are proven compatible 
and comply fully with JEDEC standards for 
low-power, 3-volt computing.We can even 
supply you with the 3-volt EPROMs your sys¬ 
tems will need. Other 3-volt system logic 
is also readily available. 

For more information on the low-voltage 


Am386 microprocessors call AMD today at 
1-800-222-9323. You'll never look at dry-cell 
batteries the same way again. 


a 

Advanced Micro Devices 

"Were Not Your Competition’.'™ 


is a trademark of Advanced Mtcro Devices Inc All brand or product names mentioned are trademarks or regrstered trademarks^ their respective holders 
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Nevertheless, I can keep the system running almost 
indefinitely while compiling and debugging computer 
programs, connecting to a network, communicating 
over a modem, running a word processor, and using a 
spreadsheet. And I never hang the computer. 

Richard E. Hodges 
Jet Propulsion Laboratory 
Pasadena, CA 


Computer Conferences 

I was pleased to read “Getting Groups on Schedule” 
(September 1991). However, you didn't take aim at the 
real problem: Where is the computing power in the 
meeting room? 

Directly linked to corporate needs today is the re¬ 
quirement to connect computer technology with meeting 
management. With a firm grasp on tradition, corpora¬ 
tions tend to create an effective “bottleneck 14 of informa¬ 
tion prior to a meeting. High technology prepares mate¬ 
rials and organizes conference logistics. But once the 
meeting is under way, it is guided by traditional tools 
such as the flipchart. 

I recently witnessed a meeting that was completely 
aided by a computer. The excitement I felt at the meeting 
was curbed only by the present lack of information on 
this subject. In keeping with BYTE's ability to maintain a 
sharp eye on new ideas, a follow-up article on the in¬ 
volvement of computers in meetings would, in my opin¬ 
ion, benefit many of your readers, 

Christine A. Sudore 
Rochester, NY 


More on OSI 

T3 arry Nance's “Interoperability Today" (November 
JJ 1991), while presenting some very good informa¬ 
tion, contained some technical errors. After his discus¬ 
sion of the Clarkson packet driver, Nance got some of the 
Open Systems Interconnection levels confused, particu¬ 
larly when he was comparing TCP/IP with Novell's 
SPX/IPX. 

IPX and IP serve virtually the same function and 
exist at the network layer of the ISOOSI model. They 
both provide internetwork routing and a global inter¬ 
network address space. 

Nance seemed to indicate that IP is a session-layer 
protocol, which is incorrect. TCP and SPX are both 
transport-layer protocols. SPX is a sequenced packet 
protocol while TCP is a reliable byte stream protocol. 

The difference has more to do with how data is pre¬ 
sented to the application. Both are reliable end-to-end 
protocols that work on top of an unreliable internetwork 
protocol. 

Nance also got RPC confused and placed it at the 
transport layer. RPC is an application-layer protocol. It 
provides a machine-independent way of looking at data 
objects and translates from one machine architecture to 
another. RPC uses XDR, which is a presentation-layer 
protocol that Sun RPC (one implementation of RPC) runs 
over either TCP or UDP transport. There is nothing in¬ 
herent in the design of Sun RPC that would keep it from 
running on top of any other transport protocol. 


Nance also confused SPX and put it at the session 
layer. SPX is a transport-layer protocol. The interface to 
SPX is at the session layer. 

Smoot Carl-Mitehell 
Austin, TX 

You ’re absolutely right: / should have been a bit clearer 
about IP, TCP r IPX, SPX, and NetBIOS. IP is somewhat 
like IPX , and SPX is somewhat like NetBIOS. RPCs fell 
into the transport-layer discussion just because I wanted 
to talk about transport-layer independence, which RPCs 
depend on heavily. 

Comparing existing protocol stacks to the OSI model 
is something like comparing apples and oranges. Some 
people will see the similarity in the geometries of the ob¬ 
jects while others will focus on the differences in the tex¬ 
tures and the colors . 

Until companies actually start using OSI , though , 
comparisons like the one I made are going to be fuzzy 
around the edges. And that was my main point: We are 
quite a distance away from the level of interoperability 
that vendors are claiming for their products. 

—Barry Nance 


Good Viruses? 

A small controversy has arisen over so-called benefi¬ 
cial computer viruses. This class of software con¬ 
sists of reproducing programs (REPs) that perform use¬ 
ful functions, such as clearing your system of destructive 
viruses or updating versions of spreadsheets. 

Unfortunately, even when the intentions of the REP's 
creator are honorable, many things can go wrong with vi¬ 
ruses of any sort. I would like to suggest that the follow¬ 
ing procedures be adopted by anyone who creates self- 
promulgating algorithms. 

1, In addition to the standard DOS or system directo¬ 
ries, a REP directory should also be kept. All REPs 
should be programmed to copy themselves into this di¬ 
rectory. For convenience, the REP directory could also 
be divided into subdirectories such as mail, updates, 
and miscellaneous. 

2. Because REPs are limited to one spot on the hard 
disk, they can, at installation, check to see if a copy al¬ 
ready exists. That way, people won't end up with a 
thousand copies of a program, which potentially can hap¬ 
pen with viruses. 

3. Before any copying can be done, the REP must ex¬ 
plain what type of program it is, its purpose , who pro¬ 
grammed it, its origins, its size, and other important 
details. It should then ask permission of the user before 
copying itself into the system. 

Because REPs reproduce themselves openly, it might 
be wise to remove program reproduction control entirely 
from REPs and give the job to an outside receiving pro¬ 
gram. Then viruses wouldn't be able to move directly 
onto your hard disk except through this receiver. 

If you are a programmer who wants to experiment 
with “beneficial viruses,” I urge you to do so. Just be 
very careful in your undertaking, ■ 

Nathaniel I. Schiffman 
East Brunswick , NJ 
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Graphic proof that developing 
Windows apps is now easier 



Use QuickCase:W to draw the graphical elements of 
vour Windows program . from menus and 
dialog boxes to cursors and icons. Then , 
let QukkCaseiWgenerate commented expert icvd C 
source code for the design that you've created 



Take a look at Microsoft 1 QuickC® for Windows™. 

It’s Windows-hosted, so you can edit, compile, and debug 
inside a single environment. Click on the Toolbar™ to choose 
frequently-used functions, from changing fonts to setting break¬ 
points. Workspace templates let you save your screen layouts, 
so you can reload them quickly from another session. 

Plus, a remarkable tool known as QuickCaseiW lets 
you create every element in your user interface with a few 
strokes of a mouse.Then it automatically generates the C source 
code you need. 

All of which lets you create more applications. And more 
kinds of applications: C programs that call Windows APIs, 
graphical front-end programs for FORTRAN and COBOL, 
and C DLLs for other programs. 

We suggest a visit to your Microsoft dealer. Because 
with QuickC for Windows, seeing is believing. 

© 1991 Mtnmfi Carpanttm M lights mtntd. Prntcd m ite USA InsM tf* 50 United Slates, call (8&?) 5411261. Depi V75: antsule the 50 United Slates, call 
(206) 936 S66L In Canada, call (416 J 560 3S01 Micnne#, CodeView, MS DOS, QuickC ml the Mitrmft hgv art ng&eml trademark* and K'wdtfim, and 
TWfrtr are Smdrmaiiti qf Micmxfi Orpoiatwa. 'M Wk, 'DOS' njm to MS-DOS and CC DOS operating sptems. 


PROGRAMMER'S TIPS ■■ 


Key Features 

* Windows-hosted integrated development 
environment including an editor, compiler, 
and debugger 

* All you need to write a Windows-based 
program. 

* QuickCase:W generates source code from 
your program design and regenerates the code 
if you change the design. 

* Wide range of breakpoint support, including 
breaking at a location, breaking when an 
expression has changed, and breaking at a Win¬ 
dows procedure when a message is received. 

* Complete printed and online documentation 
on the Windows API, 


* Toolbar for quick access to frequently used 
editing and debugging functions. 

* Save Workspace and Load Workspace for 
saving and restoring window positions and 
breakpoints. 

* Syntax highlighting in editor 

* Customizable tools menu allows you to run any 
Windows or DOS' program from within the 
QuickC for Windows environment 

■ QuickWin library for converting wdl-behaved 
C programs for DOS to Windows programs. 

* Generates Windows Executables, Windows 
Dynamic Link Libraries, QuickWin Execut¬ 
ables for the Windows environment, and 
MS-DOS* Executables, 


• To rebuild your character-based 
DOS applications to run under 
the Windows environment, select 
the"QuickWin EXE” Project type 
in the Options menu. 

• Use the new and improved Dialog 
Editor to quickly and easily design 
dialog boxes for your programs. 

Microsoft 

























































The UttraLite SL/20 is 
just one of the many 
innovations NEC 
has brought to portable 
computing. Others 
indude the first color 
laptop, the first 
portable Docking 
Station and the 
first 486SX laptop 
with 256 colors 
at 640x480 
resolution. 


The new NEC UltraLite SL/20 
is the most versatile notebook 
computer you can buy. 

And you can put that in writing. 

Is the pen mightier than the keyboard? In the case of the new NEC 
UltraLite* SL/20 and SL/20P, it’s actually a tie. Both are driven by a power¬ 
ful 386SL, 20MHz processor with 16KB cache, for enhanced performance. 
Both have an 80MB hard drive with factory-installed MS-DOS* and 
Windows? And with 2MB of standard RAM (expandable to 8MB), each 
has the capacity to handle your most demanding applications. Both are 
extremely lightweight. Both provide superior power management, giving 
you 3 to 7 hours of battery life. And each can serve as a desktop you 
can take anywhere, thanks to a full-function portable Docking Station?" 
But this is where the similarities end. And the versatility begins. Because 
although the SL/20 offers the option to upgrade to pen computing, it’s 
already a reality with the SL/20P. So you can forget the mouse. And use 
your finger or pen to open a window or access a file. You’ll be able to 
work with NEC’s standard UltraDraw M software. So you can capture 
signatures. Annotate documents. Do sketches. Or create charts. And you’ll 
be ready for Windows for Pen Computing? 1 with its handwriting recogni¬ 
tion and pen editing capabilities. The UltraLite SL/20 and SL/20P. Now, 
whatever you can put in writing, you can put into a computer. 


Call 1-8Q0-NEC-INFQ (in Canada. 1-800-343-4418), or NEC FastFacts at 1-800-366-0476, #ULSL20 (857520), for immediate literature. 


Computers and Communications 





Because a is the way you want to go. 4^ ^ ^ 

ZVfcV 


Circle 83 an Inquiry Card. 


CORELDRAW 

SURGES TO 

NUMBER ONE 
IN SALES 



(716) 423-8200 


■ DESKTOP PUBLISHING & GRAPHICS 

1 37 COREL DRAW • COREL SYSTEMS 

2 176 PAGEMAKER • ALDUS 

3 10 HARVARD GRAPHICS RELEASE 3.0 • SOFTWARE PUBLISHING 

4 42 ADOBE TYPE MANAGER FOR WINDOWS • ADOBE 

5 10 FACELIFT FOR WORDPERFECT • BITSTREAM 

6 71 FLOWCHARTING 3 • PATTON & PATTON SOFTWARE 

7 66 HARVARD GRAPHICS RELEASE 2.3 • SOFTWARE PUBLISHING 

8 12 ORG PLUS ADVANCED • BANNER BLUE 


INGRAM 


MICRO 


PC 


Best Sellers List 


NOVEMBER 1991 


WEEKS 

RANK ON CHART 


Based On Actual Units Shipped (U.S.) 


Ingram Micro is the world's largest software distributor. 
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NEWS 


MICROBYTES 


Apple’s QuickTime to Make Its Mark This Year 

Q uickTime, the Apple protocol for the handling of time-variant data such as 
animation and video, is conceptually interesting, but not much has been avail¬ 
able for users to evaluate what all the excitement is about. With Apple gearing up 
to make QuickTime generally available at January 's MacWorld Expo in San Fran- 
cisco, the mainstream of users should get a firsthand look at what was reportedly one 
of the technologies that most intrigued IBM executives when the two companies be¬ 
gan talking last summer about their historic partnership. 

Apple developers have had alpha and beta versions of QuickTime available to them 
since last May, WordPerfect and Acius announced last August that their products 
will be revised to support QuickTime movies (as QuickTime data is called) embedded 
in documents. But those revised programs haven’t been released yet. 

The QuickTime architecture, which requires a 68020 or higher to run, is a scalable 
one that includes features that are not immediately obvious. Currently optimized for 
16-bit color (which is ample for most of the colors in the NTSC video spectrum), 
the architecture allows data to be displayed with a standard window size of 160 by 
120 pixels, or roughly a fifth the size of a Mac screen. The window size can vary, 
but current Apple-supported compressors/decompressors are optimized for this 
window size* Smaller windows make the data transfer rates more manageable, 
which means faster window refreshing. 

One of the more flexible features of QuickTime is that movies can contain mul¬ 
tiple video and audio tracks so that versions of video data can be optimized for 
and played back on different hardware platforms* QuickTime’s Component Man¬ 
ager checks to see what hardware resources are available and can alter display pa¬ 
rameters to best fit the system* The Component Manager also supports multiple au¬ 
dio tracks for different languages in the same movie. 

The first QuickTime applications expected to he available are editors that let you 
create QuickTime movies* Apple has distributed demonstrations of some of these 
programs with the developer-only beta version of the QuickTime CD. Indeed, Ap¬ 
ple distributed HyperCard XCMDs on the QuickTime CD, letting HyperCard serve 
as a record/playback vehicle for QuickTime. 

Most editors (e*g., SuperMac’s ReelTime, which was bought by Adobe and re¬ 
named Premiere) record and play back data that is compressed/decompressed on the 
fly* An exception to this is the DIVA Videoshop program, which records directly 
to a hard disk without compression for postproduct ion choice of compression. The 
$595 program can also use image filters from Adobe’s Photoshop, as well as its own 
preset transition libraries, to manipulate video* Other editors are more specialized 
(e.g.. Light Source’s VideoSequencerQT, a $595 editor/control program made for 
recording QuickTime movies on NEC’s PC-VCR)* VideoSequencerQT is based on 
MovieTime, a QuickTime editor from Light Source that was present on the de¬ 
veloper beta CDs. 

Within the next six months, multifunction boards for QuickTime will appear that 
will probably have a video digitizer/capture function, a compression accelerator, and 
possibly a VCR controller (a la Sony’s V-Box, which serves as an interface between 
computers and Sony consumer products, or Light Source’s application for NEC’s 
PC-VCR). Such a board would allow for larger movie displays without the per¬ 
formance hits* You can also expect “content providers ” such as Disney, Warren New 
Media, and ABC Interactive, to make waves in the QuickTime field. 

QuickTime is an exciting technology for those who have the required hardware to 
support it, especially memory and hard disk space* Apple hopes that QuickTime will 
“raise the bar” on what is expected of personal computing. 


NANOBYTES 


Following an investigation into 
the acts, policies, and practices of 
China with respect to the protec¬ 
tion and enforcement of intellectu¬ 
al property rights, the Bush ad¬ 
ministration made public a list of 
Chinese products that may be 
subject to punitive tariffs. A 
spokesperson for the U.S* Trade 
Representative said that the admini¬ 
stration picked products that 
would least affect U.S, consumers 
and manufacturers* The full list of 
products is extensive and includes 
petroleum products, textiles, and 
electronic instruments. China was 
negotiating with the U.S. to solve 
the problems, but the talks stalled, 
China can still negotiate a settle¬ 
ment before the 3lLday public 
comment period expires* □ 

A ILS. District Court in Texas 
has denied Intel’s preliminary in¬ 
junction to enjoin Cyrix from sell¬ 
ing its family of high-performance 
math coprocessors. Judge Paul 
Brown of the District Court for the 
Eastern District of Texas in Sher¬ 
man ruled that—at the prelimi¬ 
nary injunction stage—Intel has 
not met its burden of establishing 
that parts manufactured for Cyrix 
by SGS-Thomsoh violate a cross- 
licensing agreement between 
SGS-Thomson and Intel, nor that 
the parts infringe on an Intel 
patent* (Intel filed the federal- 
court injunction seeking to prevent 
Cyrix from selling its FasMath co¬ 
processors last May.) □ 

ParcPlace Systems and Servio 
say that they will cooperatively in¬ 
tegrate and market their products 
by joining ParcPlace’s Objeet- 
works\C++ and Servio 5 s Gem- 
Stone object database manage¬ 
ment system. Applications created 
with Objectworks\C++ can now 
store and manage persistent C++ 
objects within GemStone. □ 


—Larry Loeb 
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Only one math coproce; 

with the 




When you enhance your Intel CPU 
with an Intel Math Coprocessor, 
you’re destined for good karma. 

It’s simple. They were both 
invented by Intel, the micropro¬ 
cessor leader. And they were specifically designed 
to work together, ensuring 100% compatibility. 

©1992 Intel Corporation. L3B6 and i3S7 are trademarks of Intel Corporation. 


No wonder Intel’s been the de facto standard in 
math coprocessors for the last ten >ears. 

Intel Math Coprocessors are also compatible 
with more than 2,100 applications. They come with 
a lifetime warranty. And they now account for nine 
out of ten math coprocessors currently in use. All 
of which should effectively put your mind at peace 







;or has achieved oneness 


Intel CPU. 

when you buy one. 

It’s all part of Intel’s commitment to providing 
powerful solutions today, with industry-leading 
microprocessors, plus the enhancements for even 
greater performance. Today and down the road. 

To receive a detailed information packet about 
the full line of Intel Math Coprocessors, call 


(800) 538-3373. It has everything you need to find 
complete enlightenment. 

intel. 

The Computer Inside.™ 
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Microsoft Gets Closer to DEC 


M icrosoft needs a big three-initial com¬ 
pany to help pul Windows on the cor¬ 
porate desktop, and now that the software 
giant has broken up with IBM, DEC seems 
to be the replacement. Two weeks after 
DEC announced support for Windows, 
saying that the Microsoft environment 
would be integrated into DECs enterprise 
systems, Microsoft returned the favor. 

At DEC’s introduction of new Mips pro¬ 
cessor-based RISC products, Microsoft 
demonstrated the forthcoming Windows 
NT operating system running on DEC’S 
new Personal DECstation machines. In an 
understatement, Paul Maritz, vice presi¬ 
dent for advanced operating systems, said, 
4t We have been working to adapt NT to 
the DEC workstation line.” Maritz went 
on to list the milestones in what he called 
“ the Digit a I/M ic rosoft pa rt ne rsh ip”: their 
common membership in the Advanced 
Compul ing Environ men t (ACE) I n i l v at i ve; 
DEC as the largest OEM (via Palhworks) 
for Microsoft’s LAN Manager; DEC’S 
TeamLinks for Windows; and now, 
the implementation of Windows NT on 
DECstations. 

Microsoft says that it expects to have a 
“broad” developer’s release of NT for 
RISC in the first half of this year, with a 
general customer release to follow in the 
second half. A developer’s release of NT 


for Intel platforms is already shipping. 

Significantly, The Santa Cruz Opera¬ 
tion’s Open Desktop was not part of the 
formal program at the DEC event. SCO’s 
Scott McGregor, vice president of gener¬ 
al-business units, was mentioned as a par¬ 
ticipant, but his name was not listed on 
any of the presentation slides, and he did 
not appear on stage. When asked after¬ 
ward why SCO’s ODT was not featured, 
McGregor said that “Microsoft is better- 
pressed,” {In other words, Microsoft gets 
more attention from the press.) McGregor 
also said that “Digital has a coup in getting 
NT running on its platform.” 

DEC has previously touted the advan¬ 
tages of SCO’s ODT as the ACE Initia¬ 
tive operating system of choice. DEC is 
working on the ODT kernel and also has a 
financial stake in the ODT operating sys¬ 
tem. When asked about a possible shift in 
DEC’S emphasis from ODT to Windows 
NT, McGregor made an apparent refer¬ 
ence to Apple and IBM, saying that any 
shift “may have more to do wilh other 
large companies than [with DECs] rela¬ 
tionship wilh Microsoft.” 

A DEC official said that the company 
has an excellent relationship with SCO but 
added, “Clearly, there are Lwo markets 
we’re looking at.” 

—Ellen Ullman 


IBM Details Reorg, Makes Units Autonomous 


A fter weeks of rumor and speculation, 
IBM announced that it will reduce its 
worldwide work force by about 20,000 
employees and will reorganize to offer 
more independence and autonomy to its 
operating divisions. Part of the reorgani¬ 
zation involves the creation of a new En¬ 
try Systems Technology organization thal 
is intended to speed up the development of 
personal computers. 

The sweeping changes will involve cre¬ 
ating new business units from some of 
IBM’s existing product lines. The com¬ 
pany’s high-end printers and printing ser¬ 
vices will now be handled by a wholly 
owned $2 billion subsidiary called Pen¬ 
nant Systems (Norwalk, CT). IBM’s $ I I 
billion in storage products, including disk, 
tape, and optical subsystems, will become 
a “line of business” based in San Jose, 
California. The company’s hiring and re¬ 
cruiting needs will be fulfilled by a sub¬ 
sidiary called Employment Solutions. 
Wherever possible, IBM will allow its 


new units to operate like stand-alone en¬ 
tities. Employment Solutions will be able 
to market its services to other companies, 
while IBM marketing and services com¬ 
panies will be encouraged to “provide in¬ 
tegrated offerings from among the best 
products, services, and technologies from 
across the industry, including non-IBM 
products if required,” 

The financial results of individual units 
will be disclosed to the puhlic, and each 
unit will be permitted to implement man¬ 
agement and measurement systems that 
are appropriate to its line of business, 
rather than those dictated by the central 
IBM organization. To keep all these dis¬ 
parate organizations working together, 
IBM will establish an executive steering 
committee to coordinate the efforts of 
the enterprise systems, storage products, 
networking products, programming sys¬ 
tems, and technology products of all the 
individual units. 

—Andy Reinhardt 


NANOBYTES 


In a move to enlarge its user base 
of professional tax preparers, 
ChipSoft, publisher of tax prepa¬ 
ration software for the Mac. 
Windows, and DOS, purchased 
the assets of Park Technologies, 
including TaxEase for DOS, Ac¬ 
cording to a ChipSoft spokesper¬ 
son, current customers of Park 
Technologies (Clifton Park, NY) 
will be transferred to ChipSoft 
products, □ 

Phoenix Technologies says that it 
is working on a PostScript Level 
2—compatible version of its Phoe- 
nixPage PostScript interpreter. It 
also says that lhe interpreter will 
be a fully compatible emulation 
of the interpreter in the current 
Apple LaserWriter Hg printer. 
Phoenix says l hat it is on its way 
to achieving Level 2 compatibility 
and has integrated extensions for 
composite fonts, the CMYK 
(cyan, magenta, yellow, black) 
color model, advanced color 
halftoning, compatibility with the 
Adobe Type Manager font sys¬ 
tem, and belter disk management, □ 

GenRad and Tokyo Electron, 
Ltd, have combined forces to cre¬ 
ate a new test and measurement 
system for LCD substrates that the 
two companies say could reduce 
the overall cost of color portable 
computers. According to a Gen- 
Rad spokesperson, GenRad and 
TEL jointly developed the GTS-1 
system to solve the problem of ex¬ 
tremely low yields and consequent 
high-production costs of LCDs. 
With the GTS-1 LCD Test and 
Measurement System, ihin-film- 
transistor LCD manufacturers will 
be able to detect, locate, and diag¬ 
nose faults on TFT glass sub¬ 
strates, or foundations, he said. □ 

Borland International has had 

discussions w ith Apple and is 
“trying to work out a coherent 
database strategy on the desk¬ 
top,” Borland CEO Philippe Kahn 
said. However, he also said lhal 
discussions were in the prelimi¬ 
nary stage. □ 
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Unprecedented 32-Bit 
Programming Power in a S* 
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100% ANSI and 5AA compatible: 

C8J>/386 passes all Plum Hall Validation 
Suite tests. 

Comprehensive tool set includes a 
debugger, linker, profiler and much more. 
Microsoft extensions simplify porting of 
16‘bit source. 

DOS extenders supported include 
Phar Lap, Rational and Etgo, 

Extensive third party support includes 
products to help with windowing, 
communications, C++ development and 
graphics. 

AutoCAD ADS development and 
debugging support 

DOS Extender Features 
C8.5/386 includes DOS/4GW, a 32-bit 
DOS extender developed by Rational 
Systems and based on the industry- 
leading technology of DOS/16M, Key 
features include: 

* Royalty-free runtime license 

* Virtual memory support up to 32Mb 

* 25K real mode memory footprint 

* DPMI support (DOS, Windows DOS 
Box, etc.) 

* VCPI and XMS (himem.sys) compatible 

32-bit Windows Kit 
Develop and debug true 32-bit GUI 
applications and 32-bit DLL’s. Using 
32-bit addressing, GUI applications can 
exploit the flat memory model to 
overcome inherent Windows memory 
constraints. Straightforward memory 
allocation makes Windows application 
development easier. Key components 
include: 

* Supervisor for executing 32-bit 
applications and DLLs under Windows 

* Debugger for 32-bit applications and 
DLLs under Windows 

* Licensed Microsoft SDK components 

* Access to Windows API from 32-bit 
code through special libraries 

* 387 math co-processor emulation 

* 32-bit C library for Windows 


WATCOM C8.5/386 

• 100% ANSI C Optimizing Compiler 
Tools set components: 

• Protected-mode version of Compiler 

• Royalty-free DOS Extender with VMM 
support * Licensed Components of the 
Microsoft Windows SDK • Interactive 
Source-Level Debugger * Linker 

• Protected-mode version of Linker 

• Profiler * Object Code Librarian 

• Object Code Disassembler ■ MAKE 
Facility • Patch Facility • Object Module 
Convert Utility * Windows Supervisor 

• Bind Facility for Windows Applications 

• 386 Run-time library object code 

• Special 32-bit libraries for Windows API 

• 386 Graphics Library for Extended DOS 
applications * 386 Run-time libraries for 
Windows 

Also available: 

WATCOM FORTRAN 77/386 
Includes 100% ANSI FORTRAN 
optimizing compiler and all tool set 
components listed above for C8.5/386. 

Platforms 

Host environments; 

DOS, Extended DOS, Windows DOS 
box, OS/2 1.1 or later 
Target environments: 

Extended DOS, Windows, Windows 
DOS box, AutoCAD ADS, embedded 
systems 

Novell’s Network CforNLM*s includes 
C8.5/386 

Price: $995 

1 - 800 - 265-4555 

WATCOM 

415 Phillip Street, Waterloo, Ontario, Canada 
N2L 3X2 Tel. (519) 886-3700 Fax (519) 747-4971 

WATCOM C and I J£htmng Device air madernarics of WATCOM 
Sysiom Inc. DOS/4C and DQS/J6M arc trademarks of Rational 
Systems Inc. Other trademarks arc the properties of thdr respective 
owners. ° Copyright W\ WATCOM Product It*. 


Microsoft 

WINDCWS. 
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Royalty-free 32-bit DOS 
Extender 


True 32-bit Windows 
GUI Application Kit 

Fast, Tight, Reliable 
32-bit Code Optimizer 

Licensed Microsoft 
Windows SDK 
Components 

Interactive Source-Level 
Debugger 

Execution Profiler 


WATCOM C8.5/386 
Compiler and Tools 


includes: 
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McCaw Cellular and Oracle Announce Data- 
Broadcasting Venture 


M cCa w Cellular Com m u n ication sand 
Oracle have announced thal they will 
develop and test a new form of high-speed 
dala-broadcasting technology that prom¬ 
ises cost and performance improvements 
over existing data distribution methods, 
such as ISDN or modems. The technology 
will also allow the poinl-to-multipoint 
transmission of any digitized data to ap¬ 
proach speeds today offered only by ex¬ 
pensive satellite transmission and high¬ 
speed leased-line configurations. 

The service is intended for use by busi¬ 
nesses and individuals. McCaw and Oracle 
are looking to provide a more economical 
way of distributing news, stock quotes, fi¬ 
nancial data, and weather maps. The com¬ 
panies claim that the technology will also 
make applications such as the electronic 
distribution of documentation, the inex¬ 
pensive delivery of computer software, 
and Ihe communication of fax and E-mail 
traffic in laser-print quality economically 


viable. Other potential applications include 
the distribution of music, photos, directo¬ 
ries, reference hooks, and marketing in¬ 
formation. 

Given McCaw’s participation in the ven¬ 
ture, it’s not surprising that testing will 
initially be on the company’s cellular fre¬ 
quency. However, the partners will apply 
for an experimental license from the FCC 
to test data broadcast technologies in the 
1,85- to l.,99-GHz bandwidth. The com¬ 
panies claim that they will be able to de¬ 
ploy the service without disrupting the op¬ 
erations of other spectrum users or existing 
customers. 

For Oracle, already a leader in the dala 
storage and retrieval business, Ihe venture 
represents a new opportunity in data de¬ 
livery and distribution. Both firms indi¬ 
cated that it will be several months before 
the tests are completed and a decision to 
proceed is reached. 

—-D. L, Andrews 


Network Wires Can Really Sing over Copper 


T he appetite for network bandwidth is 
insatiable, especially in image- and dig¬ 
ital-video applications. But the cost of buy¬ 
ing and installing fiber-optic cable to im¬ 
plement a Fiber Distributed Data Interface 
(FDDI) network is so high thal several 
LAN hardware companies are now ex¬ 
ploring ways to boost data rates over con¬ 
ventional wiring. 

The latest player to join the race is Mi¬ 
crodyne (Alexandria, VA), which an¬ 
nounced late lasl year a network-inter face 
card that the company says will lei con¬ 
ventional IBM Token Ring LANs operate 
at the FDD! dala rate of 100 Mbps. The 
Microdyne EXGS 505S controller, wilh a 
suggested retail price of $1495, is avail¬ 
able now in limited quantities for ISA-bus 
systems. Volume quantities should be 
available in the first quarter of this year, 
with versions for the Micro Channel and 
EISA bus set to follow later this year, the 
company says. 

The difference between Microdyne’s 
scheme and earlier proposals is I ha I l he 
Microdyne scheme layers on lop of exist¬ 
ing Token Ring LANs. Instead of having 
to install a $10,000 FDDI hub concentra¬ 
tor and fiber-optic cable, you can attach 
workstations to an existing $500 IBM mul¬ 
tistation access unit (MALI) using stan¬ 
dard shielded twisted-pair (STP) wiring 


and running TCP/IP and the NetWare op¬ 
erating system. 

The advantage of the EXOS 5OSS, says 
Microdyne president and CEO Phil Cun¬ 
ningham, is that it goes beyond lower 
costs. Higher data transfer rates move large 
tiles around the network faster, and having 
a greater amount of available bandwidth 
lets more nodes coexist on the same phys¬ 
ical LAN. Whereas a typical Token Ring 
might have a feasible upper limit of about 
250 nodes, Cunningham says, by using the 
Microdyne network interface, customers 
will be able to put 500 nodes on the same 
network without bridges or routers. 

Microdyne is not the only company 
working on ways to boost data rales over 
conventional wiring. A method to achieve 
vastly higher network throughput over cop¬ 
per wire was announced lasl summer by a 
group of companies known as the Un¬ 
shielded Twisted-Pair Development Fo¬ 
rum. The UDF scheme, commonly re¬ 
ferred to as CDD! (Copper Distributed 
Digital Interface), uses FDDI network pro¬ 
tocols and offers lOG-Mbps performance 
over voice-grade unshielded twisted-pair 
cable, the type found in offices and used 
for telephones. UDF member companies 
include Apple, AT&T, British Telecom, 
Crescendo Communications, Fibronics, 
Hewlett-Packard, and Uogermann-Bass. 

continued 


NANOBYTES 


DEC is preparing to manufacture 
and sell versions of Microsoft’s 
leading Windows applications that 
have been improved to support 
DEC networks and the file for¬ 
mats that ils integrated office-sys¬ 
tems environment calls AU-In-1 
uses. According to DEC, the 
TcamLinks line of distributed 
applications will improve the abil¬ 
ity of teams and workgroups to 
share, retrieve, and display data. 
The TeamLinks environment is 
built on Path Works. As one DEC 
spokesperson said, the announce¬ 
ment signals the company’s will¬ 
ingness lo move from its termi¬ 
nal-based, VAX-only time¬ 
sharing model to that of client/ 
server computing across many 
platforms. □ 

In a related announcement. Lotus 
Development said that it will ex¬ 
tend ils suite of leading Windows 
applications to support the Team- 
Links environment, including Lo¬ 
tus 1-2-3 for Windows, Ami Pro 
for Windows, and Freelance 
Graphics for Windows. □ 

Light Source is developing a pro¬ 
gram for the Mac II and the NEC 
PC-VCR video-recording system 
that allows you lo perform frame- 
accurate video editing. The NEC 
PC-VCR (see “Computers Go 
Video with NEC’s PC-VCR,” 
September 1991 BYTE) is a VHS 
VCR that can be completely con¬ 
trolled by a personal computer 
through the VCR's 25-pin RS-232 
connector. Light Source’s NEC 
Video Sequencer allows Mac II 
users to precisely edit video 
on a frame-by-frame basis using 
the computer and two of NEC’s 
PC-VCRs. The Video Sequencer 
allows you to build video-clip 
footage into video databases. □ 

Fa rail on has decided to concen¬ 
trate its focus on networking. The 
company has sold its Mac- 
Recorder sound input digitizing 
technology and rights to its 
Sound Ed it software to Macro- 
Mind/Paracomp. □ 
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NEC introduces 
a 486 series 
that has 

a built-in survival 
instinct. 







NEC's new PowerMate Express 
Series. A lesson in survival 
and security. 



Imagine a line of affordable 486 
PCs and towers that is completely 
modular and upgradable. 

Now imagine how secure you’d 
feel in your decision to purchase 
such a system. A system that 
would not only meet your needs 
today, but also adapt to changing 
technologies. 


them—provide for easy, 
inexpensive memory 
expansion. 

You can add an 
MIS-preferred EISA 
SCSI host adaptor. 

And choose from three video ^ 
options—Base VGA, 1024 VGA, 
even BITBLT EVGA for 
graphics-intensive applications. 

In short, you can configure your 
system exactly the way you want it. 



Next time you need a missian- 
critical PC' or network server, 

herd 's something you might 
want To think about: NEC 
is one of a hantlfut of 
companies that have 
received the Denting 
Award\ the highest 
honor bestowed in the 
quality assurance 
fteid. m five 
separate 
occasions. 


We adapt to your environment. 

With NEC’s new PowerMate® 
Express 1 ' Series, you get total sub¬ 
system modularity and scalability, 
including CPU, memory, video, 
disk subsystems, and EISA option 
slots at no extra cost. All working 
in balance with each other. 

And flexible enough for your 
particular needs. 

An easy-open chassis 
design, featuring thumb 
screws and snap-in 
device rails, gives you convenient 
access to all internal subsystems. 
Standard SIMM sockets—16 of 


128 -bit memory path gives us 
quicker reflexes. 

Instead of the traditional 32-bit 
memory path, our PCs have one 
that’s four times as wide, guaran¬ 
teeing you 0-wait state 
performance even 
at faster processor 
speeds. Giving you 
the ability to handle 
data-intensive 
applications or 
networking 
demands with ease. 

Our best feature hasn't been 
invented yet. 

Perhaps the best feature of the 
PowerMate Express Series is its 
ability to reduce the possibility 
of your system becoming obsolete 
soon after you buy it. 



Computers and OoinmtJnlcattenB 






Our CPU 
scalability 
starts at 
486SX/20 for 
only $2,999* and 
goes up through 
486SX/25,486/33, 
and beyond. 

All at affordable 
prices. 

What’s more, our 
modular systems are ready for 
the next generation of Intel* 
microprocessors, and adaptable to 
new developments in video and 
memory technologies. 


We can take the heat. 

We’ve given each of our PCs 
generous power supplies to handle 
even the most power-hungry 
components. As well as a three- 
or four-fan array, to enable 
your system to keep cool—and 
keep working—under any amount 
of pressure. 

Proof that a well-balanced 
system is a weapon. 

Scalability, And balance. In the 
end, that’s what distinguishes our 


486 computers from others in 
their class. 

Just look at a side-by-side com¬ 
parison of our features versus 
COMPAQ’S and AST’s. 

We think it’s further proof that 
investing in a PowerMate Express 
Series PC or tower could very well 
be one of the best decisions you’ll 
ever make. 

A decision that will help you 
survive in today’s business 
environment. And tomorrow’s. 
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For more informal ion, call 1-80Q NEC-iNFO 
fin Canada. I-800-343 44I8), or NEC Fast Facts 
at 1800-366-0476. EXPRESS (977377). for 
immediate literature 


Because ^ is the way you want to go. 


NEC 
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At the time of the announcement, 
Crescendo vice president of marketing 
Marleen McDaniel said that CDDI would 
permit network connections in the price 
range of $3000 per port, versus the $8000- 
per-port cost that is typical of fiber-optic 
FDDL The key technological breakthrough 
of CDDI was in its use of an encoding 
technology called PR-4 that Bell Labs de¬ 
signed into a chip. McDaniel said that PR- 
4 required less power and operated at a 
lower frequency than traditional FDDI, 
which made it possible to run at a blister¬ 
ing 100-Mbps rate over unshielded twist¬ 
ed-pair cabling while still complying with 
FCC Class B regulations. At about the 
same time, National Semiconductor and 
Cabletron proposed a similar standard us¬ 
ing data-grade unshielded twisted-pair 
wiring. This proposal was intended to ad¬ 
dress concerns about data integrity in 
voice-grade cabling. 

According to Asbjom Sorhaug, vice pres¬ 
ident of engineering for Microdyne, all the 
proposals using unshielded twisted-pair 
cabling suffer from the potential for un¬ 
acceptably high levels of electromagnetic 
emissions. “When you're running at such 
a high frequency, the cable becomes like 
an antenna,** he said. “In a sense, youTe 
running a radio station, and the FCC 
doesn't like that.” Besides, he adds, it cre¬ 
ates potential security problems from elec¬ 
tronic eavesdropping. 

Another proposal last summer came from 
a group of companies that includes AMD, 
ChipCom, DEC, Motorola, and Synoptics. 
This method also uses 100-Mbps FDDI 
protocols but specifies shielded twisted¬ 
pair to address the RF1 problems of un¬ 
shielded wires. Microdyne says that its 


new controllers are fully compliant with 
this proposed specification and even use an 
AMD FDDI chip; the capability to run 
through a standard Token Ring MAU is 
layered on top of the so-called FDDI/STP 
scheme. 

UDF members contend that the prob¬ 
lem with using shielded cable is that it 
isn't nearly as widely installed as un¬ 
shielded twisted-pair. “If you’re going to 
go to the trouble of installing shielded ca¬ 
ble, you might as well put in fiber because 
it’s so much more reliable,” says Bill 
Panepinto, director of marketing for Fi- 
bronics. Fibronics has introduced an in¬ 
terim solution, a multiport lOBase-T con¬ 
centrator that bridges to FDDI, permitting 
unshielded twisted-pair Ethernet LANs 
to be inexpensively connected to fiber 
backbones. 

Charlie Robbins, an analyst with the Ab¬ 
erdeen Group in Boston, takes a different 
view. Noting that STP is widely used in 
the IBM Token Ring world, Robbins says 
that he is “intrigued by the simplicity” of 
the Microdyne product because it requires 
an existing Token Ring interface card with 
a new board. 

The problem for users is that none of 
these implementations has yet been stan¬ 
dardized. Both the UDF and FDDI/STP 
groups approached IEEE and ANSI stan¬ 
dards bodies last fall, seeking sanction of 
their proposals, but they were rebuffed. 
Sorhaug says that he is “fairly sure” that 
the standards committees will revisit the is¬ 
sue and approve a specification in the fu¬ 
ture. Notwithstanding resistance from the 
standards groups, sending data over copper 
wires will become common. 

—Andy Reinhardt 


Microsoft to Develop Open Class Libraries 


A s pari of its object-oriented software 
strategy, Microsoft intends to create 
and use a group of class libraries that it 
calls the AFX (Application Frameworx) 
Class Libraries. The libraries will be part of 
a total software environment resting on 
top of the operating system and GUI that 
will work both as part of Microsoft Win¬ 
dows and as an extension to Windows, the 
company has disclosed. 

Microsoft says that the AFX Class Li¬ 
braries are not a “closed system,” and it 
intends for other software vendors to use 
them and their architecture to extend Mi¬ 
crosoft Windows, The company calls its 
current Windows programming tools, 
which lie directly above DOS and Win¬ 
dows, the “Microsoft Windows Frame¬ 


work and Foundation.” The AFX Class 
Libraries will be the next layer up: Pro¬ 
grammers will be able to call them to sim¬ 
plify the work of creating Windows ap¬ 
plications. Extensions to Windows, such as 
those already developed for multimedia 
and pens, will tit into the same model at the 
level of AFX Class Libraries. Because this 
will be an open architecture, Microsoft ex¬ 
pects that third-party class libraries will 
also be added to the Windows environ¬ 
ment. 

The class libraries will be programmed 
in future object-oriented languages from 
Microsoft, such as its forthcoming C++, 
and perhaps an object-oriented version of 
BASIC or Visual Basic. ■ 

—Owen Lintlerholm 


NANOBYTES 


John Landry, formerly the exec¬ 
utive vice president and chief 
technology officer for Dun & 
Bradstreet Software Services* has 
been named senior vice president 
of software development and chief 
technology officer at Lotus De¬ 
velopment. Landry replaces Frank 
King, who has resigned, and will 
report to Lotus’s president and 
CEO Jim ManzL The company 
has also announced a series of 
cost-saving initiatives, including 
an approximate 10 percent reduc¬ 
tion of full-time employees, 
tighter controls over discretionary 
expenses, and efforts to reduce fa¬ 
cilities costs. □ 

Solbourne Computer (Long¬ 
mont, CO) has reduced prices for 
its desktop workstations and 
servers, including a markdown of 
the S400Q Desktop Server to 
$2995. The company says that the 
S4000 is now the lowest-priced 
SPARC system on the market, of¬ 
fering $117-per-MI PS price/per¬ 
formance. □ 

Nantucket said at its developers 
conference in Miami that it is 
working on two separate projects 
for Clipper. The company is work¬ 
ing on a new version of its DOS- 
based Clipper development sys¬ 
tem for mission-critical business 
applications. The company hopes 
to eventually release a product 
based on its Nantucket Future 
Technology project that will let 
developers create applications on 
one platform and then compile 
and link under several others. 
Products originating from the new 
technology will likely be incom¬ 
patible with today's Clipper and 
unable to offer acceptable perfor¬ 
mance running under GUIs, O 

While Borland gets press on its 
new Windows-hosted C++ envi¬ 
ronment, Microsoft continues to 
work on its own C++ compiler for 
Windows. Stewart Chapin, group 
product manager for languages at 
Microsoft, confirmed that the com¬ 
pany is working on such a project. ■ 
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Microsoft Project For Windows. 

In An Independent Study,* It Took 50% Longer To 
Complete A Project Than CA-Super Project. 


CA-SuferProject. 

With More Efficient Scheduling Algorithms, It Helps 
Y ou Bring Projects Tn On T^me And On Budget. 


Software 


© 1991 Computer Associates International, Inc,, 711 Stewart Avenue, Garden City, NY 11530-4787, All trade names referenced are the trademarks or registered trademarks of their respective companies. 
* March 1991 study published by ISoft Decision, lnc, h includingCA-5uperProject 2.0, Microsoft Project For Windows, Symantec's Timeline 4.0 r ABT Project Workbench and Scitor's Project Scheduler-5. 
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fOSHIBA 


Behold the newToshibaT4400SX 
notebook—the first 486SX computer 
to offer all the power and performance 
of a desktop computer while freeing 
you from the tyranny of the nearest 
electrical outlet. 

For starters, the T4400SX offers 
a 25 MHz 486SX microprocessor with 

8K internal cache, 
upgradable to a 
full 486DX. Plus 
an 80 MB hard 

_drive and stan- 

You can use our credit card - dard2MBRAM, 
expandab'ero 
to 10MB for added speed and 10 MB. 

mufti-Easting cafja bi/ities. TheT4400SX 

is the only notebook computer that 
offers a high-speed Gas Plasma screen, 
which means no mouse blur. And its 
100:1 contrast ratio delivers seven times 
the contrast of a typical LCD display. 

Or if you prefer, you can choose 
our 9.5"diagonal LCD display, the most 
state-of-the-art LCD available, with 
uncompromising clarity from the black 
and white ultra thin screen. 

Both offer a 640x 480 VGA high- 
resolution display as well as the graphic 
versatility of 16 gray scales 
for the gas plasma screen 
and 64 gray scales for the 
LCD screen. 

For familiarity and ease 
of use, theT4400SX has a full- 
function keyboard with standard 
size keys and key spacing. 

The Nickel Cadmium bat¬ 
tery provides more than three 
hours of computing power. Our 
AutoResume feature allows 
you to shut down and start up 
precisely where you left off. 


And for added expandability and 
connectivity, there are built-in parallel, 
serial, video, keypad/board, mouse 
and bus expansion ports. There’s even 

If you choose the 
95" diagonal LCD 
display, you get the 
versatility of 64 
gray scales as well 
as high-resoluaon 
640 x 480 VGA on 
the black and white 
ultra thin screen. 

a dedicated modem slot for an optional 
internal cellular-ready, 9600 bps fax or 
standard modem. 

All that in an ultra-strong 11.7" Wx 
8.3" Dx 2.2"H carbon fiber-reinforced 
case weighing only725 lbs that fits into 
half a briefcase. 

If you’d like to know more about the 
T4400SX notebook computer, or any 


On those occasions 
whenyoure actu¬ 
ally atyour desk, 
you can plug your 
T4400SX into 
our optional Des It' 
Station IV with 
all standard 
desktop hard¬ 
ware connec¬ 
tions and ex- 
pandability. 


of our full line of Toshiba portables, call 

us at 1-800-457-7777. 

Well send you information that 
can lead to only one conclusion about 
desktop computers: 

Going. Going. Gone. 

In Touch with Tomorrow 

TOSHIBA 


ClffU 1 on Innnirv C nrrl 
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Keyboardless 

Sense 

STAN MIASTKOWSK! 


Is your computing future a keyboardless one? 
Many companies are betting millions that users 
will collectively spend multiple millions for pen- 
or touchscreen-based systems and will relegate 
their keyboards to the trash heaps of computing 
history. But hold on a minute* While visions of 
big bucks dance in the heads of marketing execu¬ 
tives, users may have a different idea. Frankly, 
I'm just not ready to abandon my keyboard for 
my day-to-day writing and editing chores. What's 
next? Fred Flintstone's stone tablet along with a hammer and chisel? 

Certainly, there is a bright future for keyboardless systems for many vertical mar¬ 
kets. {Your UPS driver carries a sophisticated pen-input system right now.) Bui for 
many users, systems available now—while interesting glimpses of developing teeh- 


DFM eschews pen- 
computing fads and 
makes the TraveUte 
a practical and cost- 
effective portable tool 



The DFM Trave Lite is designed for on-the-go computing and comes complete with 
a fitted case. 


oology—aren't all that useful. They're 
usually very expensive, and handwriting- 
recognition software just plain doesn’t 
work reliably yet. 

A Unique System 

Of all the keyboardless computers that I’ve 
seen, a new system from a small company 
based in West Des Moines, Iowa, is the 
best example of a truly useful portable 
computer. The TraveUte from DFM Sys¬ 
tems is a unique system whose design and 
details break away from the conventional 
wisdom of keyboardless computers. It 
works, and it costs thousands of dollars 
less than competing systems. 

In the world of computer makers, DFM 
isn't exactly a household name, but it’s 
not a new company. DFM (originally Di¬ 
etary Food Management) made a name for 
itself in the not well-known but large ver¬ 
tical market for dietary management sys¬ 
tems in hospitals and institutions. Com¬ 
pany officials saw that their clients needed 
truly portable and easy-to-use systems. 
The result is the TraveLite, and DFM de¬ 
cided to market it to a larger universe. 

The basic TraveLite is a box that mea¬ 
sures 572 by m by 1'/? inches and weighs 
in at 5 l h pounds. Inside the box is 2 MB 
of RAM, a 20-MB hard drive, and (most 
surprisingly) a 12-MHz 286 processor. In 
this era where most computer makers make 
you feel deprived if you have anything 
less than a 50-MHz 486, why would DFM 
use what some people feel is a dinosaur 
of a processor? 

There are some very good reasons* A 
286 is orders of magnitude less expensive 
than a 386 or 486, keeping the cost down. 
Then, too, ii draws much less power and 
requires few support chips. Perhaps most 
important, a 286 is all that’s needed for 
the kind of application that the TraveLite 
shines at. 

Despite its small size, the TraveLite bris¬ 
tles with ports and connectors* There’s a 
microphone/headset port; serial, parallel, 
and headset ports; and places to hook up an 
external keyboard, external monitor, bar 
code reader, and charger. Also included 
is a large connector for a future docking 
unit. 

It’s in the Touch 

The real heart of the TraveLite is a 10- 
inch diagonal LCD touchscreen* It’s your 
garden-variety cold-cathode fluorescent 
backlit version, and it's EGA compatible. 
This is another area where DFM has 
eschewed conventional wisdom. You 
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The TraveLite's optional keyboard is essential for application 
development 


simply don’t need a VGA-com¬ 
patible display for the kind of 
application that the TraveLite 
is used for. An EGA display 
system is less expensive to 
make, and it uses little power. 

The touchscreen has J 000- by 
1000-pixel resolution. For most 
applications, a fingertip is all 
that's needed to do your work. 

A plastic stylus is included for 
precision work (e.g., entering 
characters or drawing). 

Perhaps the most surprising 
and ultimately most useful fea¬ 
ture of the touchscreen is that 
when you touch it, what you 
might call a “virtual keyboard” 
appears on the screen. It’s a 
screen image of a standard 
QWERTY keyboard, which 
you can type on. Although my 
initial reaction was skeptical, 
the more I used it, the more I 
liked the concept and imple¬ 
mentation. It just plain makes a 
great deal of sense to be able 
to type what you need on the 
screen instead of wrestling with 
a handwriting-recognition pro¬ 
gram, most of which are 
finicky. 

A standard keyboard is avail¬ 
able as an option for the Trav¬ 
eLite, but I found that l just didn’t need 
it. Although I wouldn’t want to type the 
Great American Novel on the touch- 
screen’s virtual keyboard, it doesn’t take 
long to get used to it. I used it along with a 
plain-vanilla ASCII text editor to create a 
few memos and notes. The on-screen key¬ 
board was all that I needed. 

Doing Some Work 

The unit I tested came with a variety of 
sample programs, including trucker’s trav¬ 
el information and paperwork applications 
and record keeping for doctors and nurses. 
One fascinating and useful option is voice 
annotation. For example, a nurse can re¬ 
cord voice notes about a patient. A micro¬ 
phone is built into the front of the Trav- 
eLite, and comments are digitized and 
stored on the hard disk. 

Most purchasers of a unit like the Trav- 
eLite are likely to develop their own cus¬ 
tom applications. The unit comes with 
EazyTouch, a custom development envi¬ 
ronment. What I found fascinating about it 
is its range. Even if you’re a nonprogram- 


mer, you can easily develop a simple ap¬ 
plication, For more advanced developers, 
a library of Microsoft Ocompatible li¬ 
brary routines access the TraveLite’s 
touchscreen and voice capacities. Even 
more impressive, you can incorporate a 
group of BIOS-resident programs that can 
pop up over the top of any commercial 
DOS program, letting you use the Trav- 
eLile’s special capabilities with off-the- 
shelf software. 

The TraveLite doesn’t come with a flop¬ 
py drive, but once again, it’s not needed for 
typical applications. Of course, you do 
need to get your applications loaded onto 
the unit’s hard disk. You can use the Trav¬ 
eLite’s optional built-in modem, but that’s 
a slow way to do it, 

DFM has another accessory—TLRe¬ 
mote—that makes the job considerably 
more painless. TLRemote is a LapLink- 
like file transfer program that’s fine-tuned 
for the TraveLite. With its serial cable* 
TLRemote lets you take control of the 
drives on a remote computer* easily trans¬ 
ferring files to the TraveLite. 


Loading Up with Options 

Although the basic TraveLite 
is configured with almost ev¬ 
erything you’ll need for day- 
to-day work, DFM will be 
making a number of options 
available, including higher-ca¬ 
pacity hard drives and faster 
processors. These will add to 
the price and will shorten bat¬ 
tery life. (The unil I tested ran 
about 3 hours on a charge,) 
Also on the horizon is a wire¬ 
less Ethernet connection and, 
eventually, true handwriting- 
recognition software. 

With a price tag of $3250 in 
its base configuration* the 
TraveLite is less than half the 
cost of competing units, which 
seem to be forever aiming at 
those elusive “power execu¬ 
tives” and “early adopters.” At 
that price, it has an excellent 
shot at being purchased in 
quantity for a wide range of 
users. Right now, it’s quite a 
conversation piece, drawing 
puzzled looks and a small 
crowd in an airport lounge. But 
that will change as systems like 
it become more common. 

By integrating tried, true, and 
reasonably priced technology 
into an eminently useful package, DFM 
has done it right. I’m still not ready to toss 
my keyboard, but I found that the Trav¬ 
eLite grew on me the more I used it. It just 
could be that this is a harbinger of the next 
generation of portable computing. ■ 


Stan Miastkowski is BYTE's senior editor 
for new products. He can be reached on 
BIX as "stannu " 


THE FACTS 


TraveLite 

$3250; accessory prices not 
available at press time 

DFM Systems, Inc. 

1601 48th St. 

West Des Moines, IA 50265 
(800)336-5483 
(515) 225-6744 
fax: (515) 225-G3S8 

Circle 1210 on Inquiry Cord. 
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H e wasn't famous. He 
didn't drive a fancy car, 
but dressed in his favorite 
Comdex T-shirt and faded 
blue jeans, he set out to 
change the course of the 
computer software industry. 
Quite a task for a lonely 
software developer. 

Sitting in front of his 

, computer, 
drinking 
pots of 
(Coffee 
and 

smoking 



‘cartons of 


cigarettes, 
he'd write pages 

of code. 

It took time. Years in fact. 
But he did it. He wrote the 
most powerful computer 
program in the world. Now 
came the hard pan. Selling it. 


The Most Powerful 
Program in the Vltorld 


Determined to make those 
long years pay off, he called 
on every distributor, VAR and 
dealer in the world. He drove 
from Beantown to San Diego. 
Flew from Dublin to Borneo. 
Everyone loved the program. 

So he sold a few. Only 
a few. 

Back in Boston he 
waited. After a long year 


with only 13 orders he set 
out to see what happened. 

As he drove across the 

country and 
flew around 
the world he 
discovered everyone 
knew about his program. 
Everyone had it too. 

The Global Marketplace 

From Paris to Prague, his 
program was everywhere in 
Europe. When he got off the 
plane in Hong Kong he found 
his program stacked to the 
ceiling in every computer 
store. Amazed in disbelief, he 
bought a hundred cartons 
of cigarettes and a hundred 
pounds of Indonesian 
coffee and flew 
back to Boston. 

Beaten, battered 
and bruised he went 
back to the drawing 
board. This time he 
would really 
change the face of 
the software industry. 

He would develop a device 
that would prevent 
unauthorized distribution of 
software programs. 

Call It What You Like 

He developed a hardware 
key. His peers applauded his 
efforts. Finally, a solid solution 
for revenue protection. 


But he didn't know 
what to call it. He thought 
of naming it after an exotic 
place he visited in his travels. 
Madagascar was a bit too 
long, though. 

"Name it after you, 
Don!", urged his peers. 

So he did. Soon 
everyone was calling 
the key a dongle, 
after Don Gall— 
the lonely software 
developer who did 
what he had to do. 




You've Come 
A Long Way, Baby 

Today, dongles are different. 
Fact is, they've come a long 
way. Leading the 
industry with 
security solutions, 

^ Rainbow Technologies 
has changed the face of 
hardware keys. They work 
with multiple applications, 
are programmable and 
network versions control 
concurrent usage. And 
they're always transparent 
to the end-user. 


Sentinel Family 
from Rainbow 

Truth is, more and more 
developers are using keys. 
And the Sentinel Family is 
the most widely used in the 
world. In fact, over 6,000 


developers use Sentinel from 
Rainbow. Why? They are 
simply the most effective, 
reliable and easy to implement 
keys on the market. 

Learn more about securing 
your software 
and how keys 
provide developers 
with extra value. 

Call for a free copy 
of "The Sentinel 
Guide to Securing 
Software." And see 
just how easy it is to 
install a hardware , 
key into your 
application in just 
minutes. Try it 
with our low cost 
Sentinel 
Evaluation Kit. 

Order one for your 
DOS, OS/2, Windows, 
Macintosh or UNIX based 
application. 

And remember, when 
you need a dongle, you need 
Sentinel—the only dongle 
Don Gall would use. 



European Headquarters 

44 0932-570066 


Pacific Pirn/Latin America Headquarters 

714/454-2100 


Distributors located worldwide. 
Call tor a distributor near you. 


5EIUII1EL 


Securing the future of software 


Some call it a dongle. Those who knout call it Sentinel. 


risRAINBOW 


TEC 


LOGIES 


NORTHERN EUROPE 
4 The Forum, Han worth Lane 
Chertsey, Surrey, KT16 9JX, United Kingdom 
tel: 44 0932-570066 ■ fax: 44 0332-570743 


CENTRAL EUROPE 
Oskar-Mes&ter-Strasse 16 
Pnstfadi 1243, D'8045 Ismaning, Germany 
tel: 49 089-961 3051 ■ fax: 49 0K9-961 2617 


SOUTHERN EUROPE 
2 Alice des Aulnes 
ySISOTrappes, France 
rtl: 33 1 3050 4411 ■ fax: 33 I 30506276 


PACIFIC RIM / LATIN AMERICA 
9292 Jeronimo Road 
Irvine, California 927 IS 
tel; 714/454-2100-fax:714/454-85 


CALL FOR YOUH FREE GUIDE TO SECURING SOFTWARE 

Circle 104 on Inquiry Card (RESELLERS: 105]. 
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Macs and PCs: 
Together at Last 

TOM THOMPSON 


The latest version Of For several years, Farallon Computing's Timbuktu 

--- - -- software let Mac users connect to other networked 

Farallon r S Timbuktu Macs to transfer files and to view their screens. 


provides remote 
access and viewing 
capabilities that span 
dissimilar computers 


If you had the appropriate access rights, you could 
even control the remote Mac's mouse pointer and 
keyboard. In the hands of a network manager who 
must occasionally guide novice users through ba¬ 
sic operations or the corporate network, Timbuk¬ 
tu's re mote-control capabilities can be a lif'esaver. 
If you're on the road with a PowerBook or an Out¬ 
bound Systems notebook, a special version called 


Timbuktu/Remote lets you control your office Mac via modem* 


Controlling PCs 

Unfortunately, for the computing world at large, Timbuktu worked only with Macs. This 
is no longer the case. An early glimpse of Timbuktu 5.0 shows that it can view or con¬ 
trol PCs that are connected to an AppleTalk network and running Windows 3.0. Nor is 
this capability one-way, because the Windows version of Timbuktu 5*0 lets a PC user 
view and control Macs. 

Installation is simple for the Mac* Insert the Timbuktu floppy disk and launch the 
Apple Installer application. It first lets you choose the target computer's operating sys¬ 


tem (System 6.0.x or System 7*0), and it 
then copies the appropriate Timbuktu desk 
accessory (DA), Timbuktu IN IT, and satel¬ 
lite files (e.g., a help file) to the Mac's 
System Folder. 

The Timbuktu INIT allocates memory 
for Timbuktu's off-screen buffer at bool 
time and installs patches that intercept 
QuickDraw's screen graphics operations 
and relay them to a remote computer. The 
DA handles access and user preferences. 
Also, it is what you use to start or stop a re¬ 
mote screen session. The Mac must be 
connected to an AppleTalk network, ei¬ 
ther LocalTalk or Ethernet. You reboot 
the Mac, personalize your software, and 
are ready to go. 

For the PC, you first install a network 
card that supports AppleTalk. You have a 
number of cards to pick from; Faralion's 
own PhoneNet Card PC (ISA bus), Day- 
Star Digital's LT2000 PC Card (ISA or 
Micro Channel architecture bus), or Day- 
na's DL/2 LocalTalk Card (Micro Channel 
bus). For Ethernet, there's 3Com Vs Ether- 
Link cards (ISA and Micro Channel bus), 
and there's IBM's Token Ring Network 
PC adapter (ISA and Micro Channel hus) 
for use with Token Ring networks. You 
then install PhoneNet Talk, Farallon's soft¬ 
ware that implements AppleTalk proto¬ 
cols for PCs. 

The PhoneNet Talk software is actually 
a set of TSR programs that must be run to 
install the low-level AppleTalk protocols. 

continued 
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Screen 1: The Mac version of Timbuktu being used to control 
Windows. You can operate Mac software and then click on 
the background window to regain control of the PC when re¬ 
quired. The white pointer belongs to the remote PC; the 
black pointer is the Mac's. 


Screen 2: Not to be outdone, the Windows machine can also 
control the Mac * Note the similarity of the Timbuktu interface 
between the two machines. The four buttons, when 
clicked on, connect you to a remote computer screen or 
initiate file transfers. 
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PhoneNet Talk provides printing and 
AppleShare (file-server access) services 
for DOS—handy even if you’re not run¬ 
ning Windows, If you so choose, you let 
the installation program modify your AU¬ 
TOEXEC.BAT file with a set of com¬ 
mands that automatically sets up the Ap¬ 
pleTalk connection when the PC boots, 
Farallon hopes at a future date to closely 
integrate PhoneNet Talk with the Win¬ 
dows environment as a driver. 

Finally, you run Farallon 1 s INSTALL 
.EXE program inside Windows 3.0 and 
answer some basic questions, such as to 
what directory to copy the Timbuktu soft¬ 
ware, and whether or not you want Tim¬ 
buktu to load automatically when the PC 
boots. As with the Mac, once you start the 
TB2.EXE program and customize the soft¬ 
ware, you're ready to start* 

My Experience 

1 loaded a beta copy of Timbuktu 5.0 (Mac 
version) on a Mac Quadra900 with 4 MB 
of RAM, a 16Q-MB hard drive, a Super- 
Mac Technology Thunder/24 display 
board, and an AppleColor 13-inch monitor. 
1 also tried it on a Mac llci with 8 MB of 
RAM, an 80-MB hard drive, a SuperMae 
Spectrum/24 PDQ, and a SuperMae 19- 
irtch monitor* 

The PC version of Timbuktu 5.0 was in¬ 
stalled on a Compaq Deskpro 386/20 with 
6 MB of RAM, a 130-MB hard drive, a 
VGA display, and an ancient Apple Lo- 
ealTalk PC card, the predecessor to Faral- 
lon’s PhoneNet Card PC. 

As you can see in both screens, Faral- 
lon’s designers made the Windows inter¬ 
face match the Mac’s as much as possi¬ 
ble, which makes life a lot easier for those 
people whose work bounces them between 
the two platforms* Setting access rights 
for controlling, observing, or transferring 
Hies is simply a matter of clicking on icons 
in the Timbuktu window. 

These four icons set access rights for 
controlling the computer running Tim¬ 
buktu. You can arrange passwords that let 
a guest (remote) user control your com¬ 
puter or only view whaf s going on* Other 
passwords let users send files one-way to 
you or exchange files (two-way transfers). 
This lets you set up groups or individuals 
that can perhaps only transfer files, while 
others can only view your screen, de¬ 
pending on the password you give them* 

A master password prevents a remote 
user from accessing Timbuktu itself and 
modifying your preference settings or ac¬ 


cess rights* Once you’ve selected the zone 
and target computer (either Mac or PC), 
clicking on one of the buttons connects 
you to that computer, to control it, to view 
its screen (termed observing in FaralIon’s 
parlance), or to transfer files to or from it* 

If you have the memory, a Mac con¬ 
necting to a Mac (or a PC connecting to a 
PC) will observe the remote computer’s 
screen in color. A Mac can view Windows 
screens in color, but as screen 2 shows, 
PCs observing color Mac screens get only 
a black-and-white image. Work is being 
done to correct this limitation, hut that’s 
how the early beta software behaves. 

If you Ye controlling the remote com¬ 
puter, you have two pointers present on 
the screen: your own and the remote’s, 
which dwells in the Timbuktu window. 
Moving your pointer over the Timbuktu 
window slaves the remote pointer to the 
motions of your mouse; moving it outside 
the window relinquishes control. In situa¬ 
tions where the remote’s screen is larger 
than your own (a common occurrence 
when connecting to a Mac), you can scroll 
about the remote screen u*sing the Tim¬ 
buktu’s window controls* 

Screen updates from one computer to an¬ 
other were sluggish at times, but that’s 
something that can be chalked up to Lo- 
calTalk’s limited throughput and the over¬ 
head incurred translating QuickDraw calls 
into Windows’ graphics device interface 
and back* Naturally, remote-session oper¬ 
ating over Ethernet or Token Ring would 
perform better. 

Interestingly, screen updates from the 
Deskpro onto the Quadra’s display were 
fast enough to play Solitaire, which is an 
application that makes intense demands 
on the mouse and screen drawing. This 
occurred even though the screen updates 
had to traverse LocaJTalk, a Cayman Sys¬ 
tems ’ GatorBox gateway, and onto 
BYTE’s Ethernet network, where the 
Quadra hangs out. Apparently, the 
Quadra’s faster processing speed boosts 
the rate of the screen-translation algo¬ 
rithms. 

Trying to control the Quadra from the 
Deskpro was a tad difficult: The Quadra’s 
pointer tracking lagged the Deskpro’s sig¬ 
nificantly, making clicking and dragging 
operations tricky. Again, LocalTalk’s 
bandwidth probably is the culprit here. 
Despite these quirks, the software seems 
stable enough. There were no system 
bombs and few Windows unrecoverable 
applications errors. In the future, Farallon 


plans to expand Timbuktu 5.0’s network¬ 
ing capabilities to work with other PC net¬ 
work cards. 

Is It for You? 

Who needs a product like Timbuktu 5.0? 
Network managers who supervise a net¬ 
work composed of a mix of PCs and Macs 
will need it. Mac Folk in the field who need 
to do more than print or copy files at the 
office—the capabilities supplied by Ap¬ 
pleTalk Remote Access—will use Tim¬ 
buktu 5.0 to remotely edit documents and 
leave messages or run applications that 
would overwhelm their notebook com¬ 
puters, Because Timbuktu runs over Ap¬ 
pleTalk Remote Access, the need for a 
special Timbuktu/Remote version disap¬ 
pears. Thus, you can now use the same 
copy of Timbuktu 5,0 for office network 
control or remote-control access when 
you’re in the field, 

Timbuktu 5,0 weaves a new level of in¬ 
teroperability between different computers. 
Farallon’s upgrade lets you sit down in 
front of one computer—it doesn’t matter 
which one—and simply run another com¬ 
puter’s software* Now that 9 s cross-plai- 
fomi interoperability* 1 


Tom Thompson is a BYTE senior technical 
editor at large. He has a B.S.E.E. degree 
from Memphis State University. He can 
be reached on BIX as '' tom_thompson f> 
or on AppleLink as "T.THOMPSON 99 


THE FACTS 


Timbuktu 5,0 

Price and availability not set at press 
time. 

Requirements: 

The Mac version requires a Mac 
Plus or higher with I MB of RAM 
running System 6*0*5 or with 2 MB 
of RAM running System 7.U, Color 
viewing requires more memory. The 
PC version requires a PC running 
Windows 3.0 and having a VGA 
display. 

Farallon Computing. Inc* 

2000 Powell St., Suite 600 
Emeryville, CA 94608 
(415)596-9100 
fax: (415) 596-9020 
Circle 1212 on Inquiry Cord, 
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C BEYOND 640K DOS 

Borland C++ or Microsoft C? 

Either way, your choice for building multi-megabyte applications is simple — 

Phar Lap’s 2861 DOS-Extender™ 


It's never been so easy. 

You’ve been hearing a lot lately about DOS extend¬ 
ers and their ability to let you create programs that 
can access memory beyond the 640K DOS limit. 
Now Phar Lap makes it easier than ever! With our 
2861DOS-Extender and your Borland C++, 
Microsoft C or Microsoft FORTRAN compiler, 
you’ve got all the tools you’ll need to quickly and 
easily build multi-megabyte proteeted-mode appli¬ 
cations - often by simply relinking without making 
source code changes. 2861 DOS-Extender enables 
you to build programs that have room for more 
features and capabilities, without having to suffer 
with overlays or EMS. And you can finally access 
all the memory available in your machine - up to 16 
megabytes! 

Continue using your entire Borland 
or Microsoft toolkit! 

That’s right... now you can develop multi-mega¬ 
byte protected mode applications with the standard 
Borland and Microsoft tools you're used to! 
2861 DOS-Extender is compatible with both the C 
and C++ compilers included in Borland C++, 
Borland's Turbo Debugger, the Microsoft C and 


Microsoft FORTRAN compilers, and Microsoft's 
linker and CodeView debugger. You can even use 
Turbo Debugger to debug a Microsoft C program! 
2861 DOS-Extender is designed to work seamless¬ 
ly with these three widely-used compilers in order 
to make protected mode development easier for you. 

Total compatibility, 

Because 286[DOS-Extender is embedded into 
your program, it is invisible to the end-user Your 
program looks exactly like any other DOS applica¬ 
tion, There's no new operating environment for 
your end-users to buy or learn. Any of the 30 mil¬ 
lion 80286, 386 or 486 PCs that run DOS can run 
2861 DOS-Extender And because Phar Lap prod¬ 
ucts support the XMS, VCP1 and DPMI industry 
standards, applications built with 2861 DOS- 
Extender can run under a variety of environments 
besides DOS, including DESQview and all three 
modes of Microsoft Windows 3,0. 

From tbe leader in protected mode 
development tools. 

Phar Lap is also the developer of the award- 
winning 3861 DOS-Extender™, which has been 


used in over 800 applications including AutoCAD 
386 and IBM’s Interleaf Publisher 386|DO$-Ex- 
tender is designed for programs that require the 
ultimate in 32-bit speed and performance on 386 
and 486 PCs. By utilizing either of Phar Lap's 
DQS-Extenders, developers are keeping their 
competitive edge and delivering all the features 
and capabilities their customers need. 

So if DOS is looking smaller than ever, call Phar 
Lap today. 

And C what it’s like beyond 640K, 

Phar Lap 286 |DOS-Extender SDK 

We open a world of memory™ 



Phar Lap Software Inc. 
60 Aberdeen Avenue 
Cambridge, MA 02138 

mi mi mo 

FAX 617-876-2972 


Ttadcmart holders: 2S6{ , seHtXB-fcttrader - - Phar Up Software. 

Ek- 1 Interleaf PuMisher" - htatorf, Inn? Windows 3 - Mkrasoii Carp.; DESQvifw"- 
Quarterdtcfc Office Systems. Rostered trademark Jmlriers: Phar Lap* - Phar Lap 
Software, Ine^ AutoCAD* - Autodesk, lac,: Borland*. Turho Debater* ■ Borland 
International. tec.; IBM* ■ IBM Corporation: CodeView*,, Ifiatsoft*, MS-DOS* - 
Microsoft. Carp. 
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Two 600-dpi PostScript Desktop Printers 



W hat's so special about the 
QMS-PS 815 MR? Not 
much, except its size, its quab 
ity, its ease of use, and its 
PostScript ability. And what's 
so special about Lexmark’s 
IBM LaserPrinter 10 Model 
30? Not much again, except its 
size, its quality, its ease of use, 
and its PostScript ability. 

The Lexmark (an IBM al¬ 
liance company) printer is a 
lad smaller at 1014 by 14X inch¬ 
es, The 815 MR is a beefier 18 
by 25 inches. Both desktop 
gems come from leaders in the 
printer field, and both use a 
proprietary new imaging tech¬ 
nology that is similar to the 
technique used in the Hewlett-Packard 
LaserJet III, The 815 MR uses a Canon 
print engine, while the Model 30 uses its 
own. As for speed, the Model 30 steps 
ahead with a score of 10 pages per minute 
compared to 8 ppm for the 815 MR, 

If you don't know anything about Lex¬ 
mark and have never seen its products, it 
might sound like yet another laser-printer 
manufacturer producing yet another set of 
compatible laser printers. But that would 
be a wrong impression. Lexmark is es¬ 
sentially the printing division of IBM spun 
off into a separate company* Currently, it 
makes all the IBM laser printers. 
Installing the Model 30 is straightfor¬ 
ward. It ships with the toner cartridge in 
place, and it took less than 10 minutes to 
set up the basic unit. 

Lexmark is justifiably proud of the print¬ 
er’s paper-handling capabilities. It can ac¬ 
cept an additional 500-sheet paper tray on 
top of the 200-sheet tray it comes with. 
Both can be set Ln link together. The print¬ 
er is also designed to print envelopes 
smoothly without creasing, wrinkling, or 
bending them. 

The 815 MR features a 20-MHz 68020 
microprocessor with 6 MB of RAM (ex¬ 
pandable to 8 MB), and it comes with 45 
Adobe typefaces. The LaserPrinter 10 
Model 30, on the other hand, comes with 
only 1 MB of RAM standard, but it’s 
upgradable to 4 MB when you add a 
PostScript card. The Model 30 comes with 
16 Adobe fonts. 

One useful feature in the Model 30 is its 
ability to accommodate a second paper 
tray for a total capacity of 700 sheets* The 
815 MR comes with only one paper tray; 
you’d have to upgrade to the 825 MR to 


use dual trays. Both printers, however, of¬ 
fer plug-and-play ease of use, ease of main¬ 
tenance, and good print quality. The abil¬ 
ity to use plain paper while maintaining 
near-lypesel quality is an added bonus in 
both printers. 

The retail price of the 815 MR is $1800 
more than that of the Model 30* This can 
be justified by features such as switchable 
resolutions, automatic emulation switching, 
simultaneous connectivity, and varied 
paper-hand ling ability. Resolutions are 
switchable between 300 and 600 dots per 
inch, which you can select through soft¬ 
ware or the front-panel menu. The Laser- 
Printer 10 Model 30 prints at 300 dpi in 
its base configuration. When you add the 4 
MB of RAM and the PostScript card, it 
prints at 600 dpi, 

A special ALbased sensing technology 
makes automatic emulation switching pos¬ 
sible with the 815 MR, sensing the printer 
language called for (i.e„ PostScript, Print¬ 
er Control language, or other emulations). 
This auto-sensing, when if s coupled with 
its network capabilities, makes the 815 
MR a prime contender for use as a net¬ 
work printer. 

The 815 MR has AppleTalk, RS-232, 
and Centronics parallel interfaces. Its si¬ 
multaneous interface ability lets you keep 
all these interfaces active at the same time. 
The Model 30 can be hooked up to Token 
Ring and Ethernet networks, or optionally 
to AppleTalk networks. 

Finally, both printers come with a mul¬ 
tilingual keypad and an LCD on the front 
panel that gives you the status of your print 
job in an easy-to-read formal. 

These two printers were designed to 
serve two different needs, and their costs 


are an indication of this. The 
QMS-PS 815 MR is a first-class 
PostScript printer in a smalt 
configuration designed to meet 
the needs of anyone from the 
lone desktop publisher to indi¬ 
viduals in small networked 
workgroups. For $1800 less, 
you get business-class 
PostScript in the IBM Laser- 
Printer 10 Model 30, which is 
an example of IBM quality. 
The printer's add-on PostScript 
capability offers business users 
the opportunity to take advan¬ 
tage of baste PostScript quality. 

—Anne Fischer Lent 
and Owen Linder holm 
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QMS-PS 815 MR 

$5495 

Basic configuration: 

20-MI Iz 68020 processor; 6 MB of 
RAM; AppleTalk, RS-232, and 
Centronics ports; 45 resident fonts; 
and a Canon SX print engine, 

QMS, Inc. 

P.O. Box 81250 

Mobile, AL 36689 

(205) 633-4300 

fax: (205) 633-0013 

international fax: (205) 633-0020 

Circle 1204 on Inquiry Card 

IBM LaserPrinter 10 Model 31) 

$2395; with 4 MB of RAM and 
PostScript emulation board, $3693 

Basic conftgurati on : 

20-MHz 68020 processor, 1 MB of 
RAM, RS-232 or Centronics paral¬ 
lel interface, 26 resident fonts, Lex¬ 
mark print engine, a resolution of 
300 dpi, and a printing speed of 10 
ppm. Expandable to 4 MB of RAM, 
Adobe PostScript, and a resolution 
of 600 dpi. 

Lexmark International, Inc. 

740 New Circle Rd. 

Lexington, KY 40511 

(800)315-2468 

(606) 232-3000 

Circle 1205 on Inquiry Card. 
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It's really no surprise Gateway 2000 systems 
/ere singled out as Best Buys since Gateway 

ells more computers through the direct channel 
tan any other PC manufacturer. This in itself is 
;stament to the value Gateway 2000 offers. 

)ne look and you'll be convinced, too. 

Gateway’s the one with the best prices on 
[uality, fully-loaded, high-performance systems. 
Gateway’s the one with the award-winning 
jervice organization that’ll take good care of 
our system. Gateway’s the one that's going to 


be here for you. And Gateway's the only one with 
a great PC that comes in a cow-spotted box 

suitable for use as a 
rec room end table. 

Call a Gateway 2000 sales representative today 
for all the details on the Best Buy system we’ll 
build just for you. 


8 0 0 - sTT - 2*0 0 0 




















For the First time in the six-year history of Shopper readers voted in record numbers: 

Computer Shopper magazine’s Best Buy 15,000 people cast over 100.000 votes for 

competition. UR , iABU t0| , , s^VY PC USERS . y Qlt 

one company 

swept all of the awards in the desktop PC products in 27 hardware and software categories, 

categories. At COMDEX/Fall *91 in Las Vegas. The vote on desktop PCs was a decisive victory' 
Gateway 2000 was awarded Best Buy honors for for the Midwestern firm customers call the “cow 
286.386SX. 386 and 486 systems. company.” 

"What's most meaningful about these According to Computer Shopper , the Best 

awards,” said Gateway 2000 President Ted Waitt, Buy Awards have come to symbolize the best in 
"is they are given by the readers of Computer service, quality, performance, support and 

Shopper . people who are buying and using PCs product selection. This combination gives you 

in the real world.” the best value on the market. 


Our thanks to Gateway's own Semi-Gold Dancers played by employees from departments throughout the company, 


386 SX System* 

3S6SX/20C 
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80286 Processor 
2MB RAM 
1.2MB 5.25" Drive -j 
1.44MB 15" Drive ' 

40MB 17ms IDE Drive 
with 32K Cache 
16-Bit VGA with Sim 
14" Crystal Scan 1024 
Color VGA Monitor 
t Puralkl/2 Serial Ports 
1 PS/2 Moose Port 
124-Kev Any Key™ Keyboard 
MSDOS®5,0 


$1345 


Intel® 80386SX Processor 
2MB RAM 
i .2MB 5.25" Drive 
U,44MB 3.5" Drive 
40MB 17ms IDE Drive 
with 32 K Cache 
16-Bit VGA with 512K 
1 14” Crystal Scan 1024 
Color VGA Monitor 
■ 1 Parallel/! Serial Ports 
8ft PS/2 Mouse Port 
2 124-Key Any Key Keyboard 
3: Microsoft^ Mouse 
MS DOS 5.0 
l i MS Windows™ 10 


$1445 


Intel 8Q386SX Processor 
232K Cache RAM 
4MB RAM 
I L2MB 5.25 ,f Drive 
L 1.44MB 3.5" Drive 
80MB 17ms IDE Drive 
with 32K Cache 

■ 16-Bit VGA with 512K 

■ 14" Crystal Scan 1024 
Color VGA Monitor 

■ I Parallel/2 Serial Ports 

■ 1 PS/2 Mouse Port 
124-Key Any Key Keyboard 

19 Microsoft Mouse 

■ MS DOS 5.0 

■ MS Windows 3.0 


180386 Processor 
4MB RAM 

1.2MB 5,25" Drive 
1,44MB 3.5" Drive 
180MB I7ms IDE Drive 
with 32K Cache 
116-Bit VGA with 1MB 
114" Crystal Scan 1024NI 
Color VGA Monitor 
11 ParaUel/2 Serial Ports 
1124-Key Any Key Keyboard 
S Microsoft Mouse 
IMS DOS 5,0 
5 MS Windows 3.0 


$1895 


$1745 
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33 MHZ 386 


Intei 8038G Processor 
64K Cache RAM mmi 
4MB RAM 
1.2MB 5.15" Drive 
1.44MB 3.5" Drive 
200MB 15ms CDt- Drive with 
64K Muhi-Segmenied Cache 
16-Bii VGA with 1MB 
14" Crystal Scan 1024M 
Color VGA Monitor 
1 Parallel/! Serial Pons 
124-Key AnyKey Keyboard 
Microsoft Mouse 
MS DOS 5.0 
MS Windows 3.0 

$2395 


im 




■ Intel 80486 Processor 
: 364K Cache RAM 

■ 8MB RAM 
/■1,2MB 5,25" Drive 

1,44MB 3,5 JP Drive 
2(K)MB 15ms IDE Drive with 
64K Multi-Segmented Cache 
16-Bit VGA with 1MB 
14" Crystal Scan 1024N1 
Color VGA Monitor 
I Parallel/! Serial Ports 
124-Key AnyKey Keyboard 
Microsoft Mouse 
MS DOS 5.0 
MS Windows 3.0 
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$2945 
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33 MHZ 


■ Intel 80486 Processor 
IS I28K Cache RAM 

■ 8 MB RAM 

01 2MB 5.25" Drive 
11.44MB 3*5" Dnve 
340MB 15ms SCSI,Drive with 
128K Mu hi-Segmented Cache 
32-Bit EISA SCSI Controller 
16-Bit VGA with 1MB 
14" Crystal Scan 1024N1 
CokrfVG A Monitor 
1 Pkallel/2 Serial Pons 
124-Key AnyKey Keyboard 
Microsoft Mouse 
MS DOS 5.0 
MS Windows 3.0 

dTAAAP 
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I Get our 33 MHz 386 system, 
same configuration as listed, 
with a 120MB IDE hard drive 
instead of the 200MB drive. 


I Same features as our 33 MHz 
486 system except this machine 
has 4MB RAM instead of 8, 
and a 120MB IDE hard drive 
instead of the 200MB drive 
in our standard configuration. 


$2145 


$2495 


INCLUDED WITH EVERY SYSTEM: 

* One-year warranty * 30-day money-back guarantee 4 Lifetime toll-free 
technical support - Free on-site service to most locations 4 Free bulletin 
board technical support • Software and optional peripherals installed at 
factory * Software diskettes and comprehensive hardware and software 
manuals provided 

Sales Hours; Tam4Opm Weekdays, 9am-4pm Saturdays (C5T) 
Service Hours; 6am-Midnight Weekdays, 9am-2pm Saturdays (CST) 

All prices are subject to change. Prices do not include shipping* 
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Word Gathers Steam 


w 


ord for Macintosh 5,0 

updates both the look 
and the guts of the best-selling 
productivity package for the 
Mac. The improvements make 
the package more attractive to 
novices and experienced users 
alike. 

Word js a full-featured pro¬ 
gram that includes an integrat¬ 
ed spelling checker, a grammar 
checker, a thesaurus, and a 
graphics editor. Although it's 
a large and complex package, 
installing Word for Macintosh 
is a breeze. The installation pro¬ 
gram does all the file copying 
and decompression. You need 
only swap disks and indicate 
your default typeface. 

Word 5.0 is a modular program. Many of 
its features are available through plug-in 
modules that you can leave out (using an 
option in the installation program) if you 
don't have the disk or memory space. You 
can also upgrade modules or add new ones 
later. Among the features available as mod¬ 
ules are voice annotation, the graphics ed¬ 
itor, and a Find File function, which lets 
you tag and retrieve files by filename, dtle, 
subject, author, contacts, version, or key¬ 
word, A future module, WordBasic, will 
implement a programmable macro lan¬ 
guage for Word. 

The entire package takes up about 6 [ A 
MB of disk space. You can run Word in a 
megabyte of memory, but only if yon don't 
install the grammar checker. 

Word 5,0 sports a new look. It includes a 
Ribbon—similar to the one on Word for 
Windows—that gives you single-click ac¬ 
cess to commonly used formatting fea¬ 
tures (e.g., type style, font, type size, jus¬ 
tification, line and paragraph spacing, tabs, 
columns, and the graphics editor). The 
Ribbon makes Word easier for new users 
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and more convenient for experienced ones. 

Although it runs under System 6.0.2 or 
higher. Word runs best under System 7.0. 
With this version, you get the benefits of 
Balloon Help. TrueType fonts, and Pub- 


THE FACTS 


Word for Macintosh >J) 

£495; SI29 upgrade from Word 4.0, 
Microsoft Write. Mac Write, Nisus, 
WordPerfect, or WriteNow 

Requirements: 

System 6.0,2 or higher and 1 MB of 
RAM (2 MB is recommended ). 

Microsoft Corp. 

1 Microsoft Way 

Redmond. WA 98052 

(800)426-9400 

(206) 882-8080 

fax: (206) 883-8101 

Circle 1206 on Inquiry Card. 


hsh/SLibscribe. You also have 
access to Microsoft's Object 
Linking and Embedding tech¬ 
nology, which lets you embed 
objects created with other pro¬ 
grams in Word documents. 
When you access the object to 
modify k, it calls its parent ap¬ 
plication to let yon do the 
work. The Equation Editor in¬ 
cluded with the package uses 
OLE to lei you create and 
modify equations from within 
Word. OLE is built on top of 
System 7.0's Apple events ar¬ 
chitecture. 

Microsoft hopes to establish 
OLE as a standard for interap- 
plication messaging and pro¬ 
cessing on the Mac. Given 
Microsoft's dominance in the Mac appli¬ 
cations software market, and Apple's foot- 
dragging on defining a core suite of Apple 
events, don't bet against OLE. 

Because of its nature, OLE is ideal for 
automating multiapplication procedures. 
It also points out the crying need for a stan¬ 
dard interappli cation scripting language 
for System 7.0. Word Base may make do 
for Microsoft applications, but a tool with 
a wider scope is desperately needed. 

Other features in Word 5.0 include Drag 
and Drop, which lets you move text with¬ 
out cutting and pasting; Print Merge Help¬ 
er, which guides you through the process 
of creating and using mail-merge files; im¬ 
port facilities for the more popular DOS 
and Mac word processing formats; and 
graphics-conversion utilities. 

Word for Macintosh 5.0 is a significant 
upgrade that broadens its appeal. With its 
modular design and OLE capability, you 
can use it as the centerpiece of your ap¬ 
plications suite. Even as a stand-alone 
product, I highly recommend it. 

—Bob Ryan 


A Desktop System in a Briefcase 


N umerous manufacturers have claimed 
that their portable/laptop/notebook sys¬ 
tems would bring us the “power of a desktop 
in a portable package." With the Toshiba 
T64O0. this claim has become a reality. 

A typical high-performance DOS-based 
desktop system has a 33-MHz 486DX, 20 
MB of RAM, a210-MB hard drive, a Su¬ 
per VGA display, a full 101-key detached 


keyboard, expansion capabilities, and so 
forth. If you only could fit that into your 
briefcase, you’d always have your work¬ 
station with you. That’s exactly what the 
T6400 provides in a 13-pound package 
that measures 15 ] A by 10^ by 4 inches. The 
only kickers are that you have to plug it 
in and that it is expensive. 

You can have the T6400 with Toshiba’s 


excellent thin-film-transistor (TFT) color 
display or a monochrome gas-plasma ver¬ 
sion. You also can opt for permutations 
of the 25- and 33-MHz DX and SX pro¬ 
cessors and the 120- and 210-MB (19-mil¬ 
lisecond) hard drives, placing the suggested 
retail price in an area from around $5700 to 
more than $9700. Some options include 
memory-expansion cards (the basic sys- 
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tern comes with 
4 MB of RAM), 
modems, carrying 
cases, external flop¬ 
py drives, external 
tape backup, and 
more. 

The 10A inch di¬ 
agonal color dis¬ 
play gives you a 
choice of 256 col¬ 
ors in 640- by 480- 
pixel mode, and the 
color and contrast 
are excellent. The 
gas-plasma display 
operates in VGA 
mode with 16 
shades of gray and, 
according to Toshi¬ 
ba, provides a con¬ 
trast ratio at least 
seven times that of 
a standard VGA display while operating at 
10 times the speed. 

The T6400 is loaded with connectors, 
ports, and little doors to its innards. RAM 
expansion cards fit in two slots in the main 
unit covered by the detachable keyboard. 
The box includes a full-size 16-bit ISA 
expansion slot, a slot for a Toshiba mo¬ 
dem, and a 150-pin expansion port Inter¬ 
face connectors include those tor a 15-pin 
Super VGA, a 25-pin parallel printer/ex- 
ternal floppy drive, a nine-pin serial port, 
one each for a PS/2-style mouse and key¬ 
board, and an RJ-1L 


Toshiba is hoping that you'll make the 
T6400 your primary machine. It even in¬ 
cludes two power cords: one for your desk 
and one for your briefcase. 

This concept of the “universal personal 
computer” isn't a new one. Visionaries 
(and marketing vice presidents) have been 
talking about it for years. It was largely a 
pipe dream until now, but the technology 
that makes it possible finally exists and is 
(relatively) affordable. 

There are only two things on my wish 
list. First, I’d like true portability via bat¬ 
tery power. There are those who do need it 


THE FACTS 


Toshiba T6400 

with a 33-MHz 486DX, 4 MB of 
RAM, a 210-MB hard drive, a L44- 
MB floppy drive, TFT color, DOS 
5,0, and hypertext documentation, 
$9749 (with gas-plasma display, 
$6999) 

wilh a 25-MHz 486SX, a 12U-MB 
hard drive, and TFT color, $8449 
{with gas-plasma display, $5699) 

Options: 

RAM cards: 2 MB, $435; 4 MB, 
$699; 8 MB, $1335 
2400-bps MNP level 5 V.42bis 
modem, $259 

Toshiba America Information 
Systems, Tnc. 

Computer Systems Division 
9740 Irvine Blvd. 

Irvine, CA 92718 

(800) 334-3445 

(714)583-3000 

fax: (714) 587-6034 

Circle 1207 on Inquiry Card, 


Second, lower pricing would make it more 
competitive (although you can make a 
good argument that you'd have to buy two 
machines otherwise). 

—Gene Smarte 


Instant Presentations: Just Add Freelance 


P resentations of ore sort or 
another have always been 
an integral part of the business 
world. However, l he advent of 
computer technology has upped 
the ante in the unending com¬ 
petition for the customer's dol¬ 
lar and the boss's eye. A few 
simple graphs or hand-drawn 
overheads just don't cut it any 
more. You now need style with 
the substance. 

Software for creating presen¬ 
tation graphics has evolved 
with computer technology. I've 
tried several packages over the 
years and have always been 
frustrated by the long learning 
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curves involved—in many 
cases, they were on a par wilh 
learning to use a full-fledged 
desktop publishing package. 
With Freelance Graphics for 
Windows, those frustrations 
have all disappeared. Lotus has 
designed a revolutionary pre¬ 
sentation graphics package that 
lets you concentrate on gener¬ 
ating your presentation instead 
of on learning how to use the 
package. 

The program includes an on¬ 
line tutorial called QuickS tart. 
Its Smart Masters offer fill-in- 
the-blanks ease of use. And the 
program offers single-click 
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ONLY Z0RTECrC++ OFFERS 

A TRUE MULTI-PL ATFORM 
COMPILER AND MUCH MORE. 

When it comes to building larger, 
more complex applications, C++ is 
the language of choice. .Wad now with 
Zortech C++, Symantec presents 
the only C++ compiler that, provides 
professional tools for Windows]" 

DOS and OS/2 in a single, integrated 
package. 

Zortech C++ goes well beyond 
the other C++ and C compilers 
by delivering more of the tools serious 
programmers demand-plus a col¬ 
lection of exclusive features designed 
to increase your productivity and 
reduce your development time. 

All of which means you’ll 
get your applications to mar 
ket faster than ever before. 

For starters, our 
unique WINC library auto¬ 
matically converts DOS 
command line ^ 
programs to true 
Windows applica¬ 
tions. And you won’t 
need to switch 
development 
systems, because 



to edit, compile, 
link and debug any 
Windows appli¬ 
cation, you won’t 
need to buy 
the Microsoft 
Windows SDK. 
We’ve also added 
a help compiler 
and engine, a 

Zortech C++ dramatically cuts resource 
your mulU-plalform development compiler, 
time by supporting the complete \\ j ; ri j , ;o 
range of PC architect® res. Wlliuuwo 

header 

files and libraries, and printed SDK 
documentation. 

For unmatched performance, 
Zortech C++ offers globally optimiz¬ 
ing compilers that boost program 
^ speed and significantly reduce 
program size. So regard- 

r less of the platform, 
Zortech C++ delivers 
performance and security 
where it matters... in your 
finished application. 

In fact, as the safest choice 
you can make, Zortech C++ 
ensures total C++ and ANSI C 
^ compatibility'. It’s also supported by 

of one compiler across third-party Utilities, 

multiple platform has never been more libraries and Other tools. 



The securib 


YOU 1 ]] ho ye the essential With Zortech C++, developing 
■ ., ...^ ' applications has never been easier 

flexibility 011T10V- or more efficient 

ing to different platforms. 

Zortech C++ even includes 
royalty-free 32-bit and 16-bit DOS 
extenders, for the cost-effective devel¬ 
opment of programs with advanced 
memory requirements. 

And since Zortech C++ pro¬ 
vides absolutely everything you need 


That’s probably why 
more and more corporations 
are moving to Zortech C++ for their 
application development. 

UPGRADE TO ZORTECH C++ 

FOR -JUST $199. 

There’s never been a better time 
to take advantage of the world’s first 
multiple-platform C++ compiler. 


Because, for just $199, users of Borland 
C++ and Microsoft C can now up¬ 
grade to Zortech C++ For Windows, 
DOS & OS/2—that’s a savings of $500!* 
And if your applications require 
even greater numerics support, pick 
up the Zortech C++ Science and 
Engineering Edition (which offers 
everything from the Windows, DOS 
and OS/2 version, along with the 
M++ array language extension, 
IEEE-754 and NCEG 91-015 numer¬ 
ical support, and much more). 



ZorteeM industrial strength compiler breaks 
through the DOS 640K barrier, enabling yon to 
develop programs of up to 16MB and beyond. 

Either way, you’ll get unmatched 
Zortech quality backed by Symantec’s 
outstanding service and support. 

So visit your dealer or call us at 
1-800-228-4122, Ext. 804Y for more 
information about Zortech C++ 
and our competitive upgrade offer. 



I0RTECH (++ 

fw meruit .us i eaa 


SYMANTEC* 


* Promotion ends March 31,1992. Offer good in the US and Canada only, In Canada, call 1S0Q-W&28G6. fbr more information m Europe, call 31-71353111 In A ustrulin, mil €12-879-5577. Evrryuh,m ttee, mil 403-2523579 
£■' 1991 Symantec Corporation. All rights reserved Zortech is a trademark iff,Symantec Corporation. All other brand or product names mentioned are trademarks or registered trademarks qf their respective holders. 
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THE FACTS 


Fret-lance Graphics for Windows 

$495; upgrade from current Free¬ 
lance or other presentation graphics 
package, $150 

Lotus Development Corp. 

55 Cambridge Pkwy. 

Cambridge, MA 02142 
(617) 577-8500 
fax: (617) 693-1299 

Circle 1 208 on Inquiry Card* 


access to menu commands. 

Installing Freelance was easy, albeit time- 
consuming. That’s not surprising, because 
Lhe package takes up over 10 MB of hard 
drive space after all the files on the instal¬ 
lation Floppy disks have been uncom¬ 
pressed, Yes, that’s a lot of space. But 
when I saw how much presentation 


groundwork Freelance contains, I was sur¬ 
prised that it didn’t take up more space. 

How do you create a presentation with 
Freelance for Windows? It couldn’t be 
simpler. First you choose a “look” from 
Freelance’s 60 SmartM aster sets of pre¬ 
designed presentation formats, each with 
nine page layouts for titles, bullet charts, 
graphs, symbols, and combinations. The 
majority of the SmartMaster sets are in 
full color, but if you don’t have access to a 
color output device, there is also a gener¬ 
ous selection of monochrome sets dial look 
great when printed on your garden-vari¬ 
ety laser printer. 

Once you choose a look, you merely fill 
in the blanks. As you can see from the 
photo, you click your mouse on the area 
you want to work on. For text, you just 
type away. For graphics, you can use an 
on-screen browser to select from hundreds 
of symbols that ate included with the pack¬ 
age. But Freelance goes way beyond sim¬ 
ple symbols. It includes 96 predefined 
chan styles, each of which can automati¬ 


cally link to external data (e.g., a Lotus 
1-2-3 spreadsheet). 

Although Freelance easily imports data 
from almost any popular application, it’s 
most closely integrated with (surprise!) 
Lotus’s suite of applications. Running 
Freelance with 1-2-3 for Windows and 
Ami Pro 2,0 (which feature Lotus’s mov¬ 
able, customizable Smartlcons) gives you 
what amounts to a state-of-the-art desk¬ 
top. (Freelance is also mail-enabled with 
cc:Mail LL) 

Freelance Graphics for Windows let me 
put together a moderately complex real- 
world presentation within half an hour of 
installing the package. Try that with any 
competing product. What impressed me 
most about the program was how Lotus 
has integrated a true revolution in ease of 
use with a program that pushes techno¬ 
logical and feature barriers, Lotus’s pro¬ 
gramming wizards are finally delivering 
the long-promised benefits of the Win¬ 
dows environment, 

—Stan Miastkawski 


Weitek Introduces a New Kind of VGA Card 


A t last year’s spring Comdex, one of 
the biggest product announcements 
was Weitek’s W5086 user-interface con¬ 
troller chip. The W5086 encodes some of 
the key functions of the Windows 3.0 
graphical device interface, which signifi¬ 
cantly speeds up Windows and Windows 
applications. 

Weitek has now gone one belter and de¬ 
signed a Windows adapter card based on 
its W5086 chip. While most Super VGA 
cards on the market today are aimed at 
graphics applications, Weitek Power for 
Windows targets the business segment. 
The card speeds up screen performance of 
typical business applications by speeding 
up functions such as text scrolling, cutting 
and pasting, page preview, moving and 
resizing windows, and line drawing. The 
card affects text processing, as opposed to 
graphics processing, because it processes 
BitBlt and LineDraw functions. These 
functions are accelerated because they 
don’t have to be processed by the CPU, 
Instead, they are processed directly by the 
W5086 chip on the card. 

I noticed an appreciable speed increase in 
my word processing and database appli¬ 
cations, but 1 was immediately impressed 
by how the card affects Windows alone. 


Weitek claims a doubling in Windows’ 
performance while maintaining VGA com¬ 
patibility (Le„ a maximum resolution of 
1024 by 768 pixels noninterlaced with 16 
colors). 

I tested a preproduction version of Wei¬ 
tek Power for Windows, It came with a 
batch file for installation and a beta mon¬ 
itor setup utility. Weitek promises a user- 
friendly Windows drivers installation rou¬ 
tine with its production cards. The monitor 
setup utility hi its final form will include a 
user interface and presettings for popular 
monitors, according to Weitek. 

Weitek Power for Windows is an ISA 
card that plugs into a 16-bit AT-type ex¬ 
pansion slot. The card comes with a Mode- 
Set utility that lets you tune it !br your par¬ 
ticular- monitor. A custom setup lets you set 
vertical refresh rates, screen centering, and 
screen size for each of the graphics and 
extended-text modes available. 

With all the graphics accelerators out 
there, why would anyone need the Weitek 
card? The answer is that Weitek Power 
for Windows may be all you need. It offers 
a high-quality, low-cost alternative for 
those who run primarily word processors, 
spreadsheets, and other text-oriented ap¬ 
plications under Windows 3.0. There’s no 


need to spend extra money on higher- 
priced graphics chips when your applica¬ 
tions are mostly text processing. But there 
are other reasons to purchase this card. It’s 
a high-quality VGA card that can replace 
your current graphics card, and you get 
the added bonus of a speed increase un¬ 
der Windows, m 

—Anne Fischer Lent 
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M IC R O SOFT 


Software 

DEVELOPMENT 


TOOLS 



The Microsoft Wmdoios graphical environment lets you 
have multiple windows in your FORTRAN 
applications. This means that you can resize and scroll 
input and output displays to view data ... 



...and to analyze data, simply cut and paste your 
FORTRAN output into programs such as 
Microsoft Excel for Windows and you can view it 
instantly in graphical form. 


Windows helps FORTRAN 
users create tagger apps. 


With the new Microsoft* FORTRAN Professional 
Development System version 5.1, your existing code taps into 
the power of the Microsoft Windows™ graphical environment. 
FORTRAN 5.1’s new QuiekWin library lets you develop 16-bit 
apps that access greater memory than ever before - breaking 
the 640K barrier on 286 and 386 machines. 

You can use the FORTRAN QuiekWin library to take 
advantage of multiple I/O windows, multitasking, and cut 
and paste. Or write FORTRAN routines called from mixed- 
language Windows apps. And FORTRAN 5.1 has Program¬ 
mer’s WorkBench, with a new CodeView’ debugger and 
Source Browser. 

To see the advantages of bigger, multi-windowed 16-bit 
applications, give us a call at (800) 541-1261, Department R34 
and order your FORTRAN update today. 

"As used htrrin, 'DOS' refers a? MS-DOS or PC-DOS opmumg mtems. ©■ 1991 Microsoft Corporation. All tomved, Printed tit the ILSJ\, Inside the SO 
United State*, cad (806) 541-1261. Ekpi. RS4; outside the 50 United Stales, cad (206) 926-8661. Customers in Canada, call (416)568-2501 Microsoft. MS-DOS, 
OS/2, CodeView and the Microsoft lofto ore refjisleTrd trademarks and Windows and Making if all make 9eiwe are Irudmatks nf Microsoft Corporation, 


PROGRAMMER'S TIPS 


Key Features 

* Create Windows .DLLs in FORTRAN using 
new or existing code, 

* QuiekWin Features; 

- QuiekWin child windows are easily created 
using the OPEN statement 

- User-defined positioning and titles for child 
windows. 

- Automatically generated scroll bare for out¬ 
put that extends past a single screen. 

* CodeView debugger supports DOS! 
Windows-based and OS/2 9 applications. 

* Extended CodeView debugger for large DOS 
programs. 


* Complete online documentation for the 
FORTRAN language and all compile and 
link switches. 


* DOS and OS/2 run-time libraries are com¬ 
patible with other Microsoft languages. 


dtemate math libraries. 

• 100% ANSI 77 compatibility and numerous 
IBM® VAX* and ANSI SX extensions. 

• New BYTE keyword emulates VAX data types, 

• Language Extensions include DOUBLE 
COMPLEX variables* precision and maxex- 
ponent inquiries. 


• Use the new /MW option with the 
FL command to invoke the Qnick- 
Win library. For example: “FL/MW 
MYAPPFVR” is all it takes to make 
MYAPP a Windows-based program. 

• Use the ALLOCATE statement to 
dynamically she arrays and to 
access more than 16MB of memory 
on a 386/ 

Microsoft 
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WHAT'S NEW • SYSTEMS 




Notebook 


Networking 


A notebook workstation , the Sparcbook J has an Ethernet 
interface . 


D esigned as a network¬ 
ing notebook computer, 
the Sparcbook 1 SPARC- 
based workstation includes 
SunSoft’s Solaris 2.0 and 
DOS emulation. The unit in¬ 
tegrates scalable RISC tech¬ 
nology, Unix System V re¬ 
lease 4.0, and portability 
with networking and 
communications. 

The Sparcbook uses the 
CY7C-601A-25UC SPARC 
integer unit running at 25 
MHz. With 64 KB of zero- 
wait-state cache RAM, the 
computer includes 32 KB of 
track cache and an average 
access time of less than 22 
ms. You get 85- or 120-MB 
capacity on the hard drive, 
with the choice of a second 
hard drive of either capacity 
in place of the standard 
3V£-inch floppy drive. 

The sidelit paper-white 
640- by 480-pixel resolution 
screen has a monochrome 
LCD and simulates up to 64 
gray scales. A 2400-bps 
modem with SendFax capa¬ 
bility at 9600 bps is stan¬ 
dard. The keyboard allocates 
one key position as the 
mouse key. 

Price: Starts at $4950. 
Contact: Tadpole Technol¬ 
ogies, Inc., 8310Capital of 
Texas Hwy, N, Suite 375, 
Austin, TX 78731,(512) 
338-4221; fax (512) 338- 
4462. 

Circle 1271 on Inquiry Cord* 


Gulliver Travels 

A dictionary-size tower 
computer, the 8-pound 
Gulliver has a network port 
for linking up to your LAN, 
The 33-MHz 386 *s optional 
Ethernet card works with 
NetWare and NetWare Lite. 

With 1 MB of video 
RAM, VGA capable of 1280- 
by 1024-pixel resolution, 
and a 2400-bps data/9600- 
bps fax modem on-board, 
the basic Gulliver includes 
three 16-bit expansion slots, 
an I/O controller, and a 1.44- 
MB floppy drive. Building 
on the basic sys¬ 
tem, Standard 
System 1 adds 2 
MB of RAM 
(expandable to 32 
MB), a 100-MB 
hard drive, a 101- 
key keyboard, 
DOS 5.0, Win¬ 
dows 3.0, a 
mouse, and a 
Super VGA 
monitor. Standard 
System II gives 
you 4 MB of 


RAM (expandable to 32 
MB) and has a 210-MB hard 
drive. 

Price: $1695 to $3375. 
Contact: Newmarket Com¬ 
puters, 140 Variel Ave,, 
Woodland Hills, CA 
91367, (818)703-0800. 
Cirdt 1272 on Inquiry Cord. 


A Notebook 
with an Angle 

F eaturing a slide-and-tilt 
mechanism at the base of 
the LCD to improve angle 
adjustability, the Profession¬ 
al II notebook computer has 
an electroluminescent-back lit 
super twist display with 
640- by 480-pixel resolution. 
A 20-MHz 386SX ma¬ 
chine, the Professional II has 
2 MB of RAM (expandable 
to 4 MB) and includes a math 
coprocessor socket. Other 
features are a 1.44-MB flop¬ 


The size of a book , Gulliver easily 
goes places. 


py drive, a choice of a 40- 
or 80-MB hard drive, serial 
and parallel ports, and 
ports for an external moni¬ 
tor, keyboard, and floppy 
drive. 

Price: $2399. 

Contact: Darius Technol¬ 
ogy (U.S.), Inc., 22028 26th 
Ave. SB, Bothell, WA 
98021, (206)483-8889; fax 
(206) 486-2577. 

Orel* 1273 on Inquiry Cord, 


Powerful Images 
Use New 
Technology 

B ased on NEC’s Image 
technology, the Power- 
Mate Image 386/33i com¬ 
puter has the power of a file 
server. Image Video, a 
local video bus designed into 
the PC, eliminates any 
video bottleneck by operat¬ 
ing at the same speed as the 
processor. ImageSync lets 
the computer sense when it 
is connected to an NEC 
MultiSync FG monitor and 
adjust to the best frequency 
for the highest possible re¬ 
fresh rate. 

With Super VGA on the 
motherboard, the Power Mate 
Image 386/33i supports 
noninterlaced resolutions of 
up to 1024 by 768 pixels in 
16 colors. It has 4 MB of 
RAM (expandable to 64 
MB via SIMMs), 32 KB of 
cache, and 128 KB of 
BIOS-upgradable flash ROM 
on the motherboard. You 
have a choice of a 60- or 
120-MB 3 Vi-inch IDE hard 
drive and the option to up¬ 
grade to a 514-inch floppy 
drive from the standard 3 Vi- 
inch drive. Interfaces in¬ 
clude serial and parallel 
ports, a VGA display port, 
and a PS/2-style mouse port. 
Price: $2799 to $3499. 
Contact: NEC Technol¬ 
ogies, Inc., 1414 Massachu¬ 
setts Ave., Boxborough, 

MA 01719, (508) 264-8000. 
Circle 1274 on Inquiry Card. 
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WHAT'S NEW • PERIPHERALS 


Ink-let Plotter 
Makes CAD 
Fast and Flexible 

T he HP DesignJet plot¬ 
ter, a large-format 
monochrome ink-jet plot¬ 
ter, is based on Hewlett- 
Packard ink-jet technology. 
Able to print on most mediia, 
the DesignJet plotter fea¬ 
tures InteFs 32-bit 960 
embedded RISC processor, 
enabling it to produce a 300- 
dpi E-size plot in less than 6 
minutes and a D-size plot in 
less than 3 minutes. 

Geared for small groups 
that use CAD software on 
PCs or workstations, the 
plotter lets you work in draft 
or final mode. You choose 
the mode from the front 
panel, from which you also 
select your line width, which 
can be from 0.2 mm to 12 
mm. Standard interfaces are 
Centronics, serial ports, 
and a modular interface slot 
that accepts optional HP in¬ 
terface cards for network or 
HP Interface Bus connec¬ 
tions. The plotter uses HP 
Graphics Language/2 and 
HP's Raster Transfer Lan¬ 
guage, which lets you im¬ 
port data in raster format 
from scanned line drawings 
or other raster applications. 
Price: $10,995. 

Contact: Hewlett-Packard 
Co. Inquiries, 19310 Prune- 
ridge Ave., Cupertino, CA 
95014, (800) 752-0900. 
Circle 1275 on Inquiry Curd. 


Laser Printing 
on LANs 

T he LaserMatrix 1000 
Model 6 continuous- 
form laser printer features 
PostScript and Hewlett-Pack¬ 
ard LaserJet III emulation. 
Able to automatically switch 
between the languages, the 
printer selects the proper one 
based on the document to 
be printed, eliminating the 




The HP DesignJet plotter features a RISC processor. 


need for different printers 
on a LAN. The LaserJet III 
emulation uses the same In- 
tellifont scaling technology 
and typefaces used in HP's 
LaserJet III printers. 

With its i960 32-bit 16- 
MHz RISC processor and 
8296 IK A control ler-on-a- 
chip from Intel, the Laser- 
Matrix 1000 Model 6 prints 
high-resolution graphics for 
such applications as labels 
and bar codes at 16 ppm, or 
1000 lines per minute. It 
has automatic linefeed at the 
end of a job and horizontal 
and vertical forms position¬ 
ing in 1- to 3-inch 
increments. 

Price: $5495. 

Contact: Output Technol¬ 
ogy Corp., 2310 North 
Fancher Rd., Spokane, WA 
99212, (800) 468-8788 or 
(509) 536-0468; fax (509) 
533-1280. 

Circle 1276 on Inquiry Card. 


Ergonomic 

Keyboard 

T he ergonomically de¬ 
signed Alps MDS101 
keyboard uses a single 
sheet of conductive elasto¬ 
meric rubber instead of indi¬ 
vidual key switches. The 
conductive rubber protects 
the keyboard from dust and 
spills. 

Cable exits on the right, 
left, and center of the key¬ 
board provide connection 
flexibility. Variable tilt and 
cy 1 i ndricai, step-scu Iptu red 
keys are standard. An auto¬ 
sensing device lets the key¬ 
board automatically config¬ 
ure to any PC; an optional 
adapter lets you use the 
keyboard with a PS/2 
computer. 

Price: $85. 

Contact: Alps America, 
3553 North First St., San 
Jose, CA 95134, (800) 825- 
2577. 

Circle 1277 on Inquiry Cord, 


It’s Clearly 
a Mouse 

T ransparently showing 
off its electronics, the 
mouse called Crystal is 
Microsoft and Mouse Sys¬ 
tems compatible. With soft- 
ware-adjustable resolution, 
the three-button see- 
through Crystal ships with a 
9-pin to 25-pin adapter for 
serial port compatibility. 
Price: $69.99. 

Contact: Simoom Technol¬ 
ogies, 6400 West Gross Point 
Rd., Niles, IL 60648, (708) 
647-4040. 

Circle 1278 on Inquiry Card. 


External Keypad 

I n addition to the standard 
10 number keys and math¬ 
ematical functions, the ex¬ 
ternal numeric Kensington 
KeyPad provides function 
and cursor keys to speed up 
number entry and access to 
communications programs. 
Designed for use with Mac 
PowerBook computers, the 
keypad comes in a protec¬ 
tive carrying case. 

Price: $139.95. 

Contact: Kensington 
Microware, Ltd., 2855 Cam¬ 
pus Dr., San Mateo, CA 
94403, (800) 535-4242 or 
(415) 572-2700; fax (415) 
572-9675, 

Circle 1279 on Inquiry Card. 
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Designed for the Mae PowerBook, PowerMemory has a fixed 
or flexible configuration. 


Incremental 
RAM Upgrade 

D esigned for the Mac 
PowerBook notebook 
computers, the Power- 
Memory expandable RAM 
cards are available in fixed 
and flexible RAM configura¬ 
tions. The cards let you 
increase the memory of a 
PowerBook up to 8 MB. 

The fixed RAM card 
uses standard printed-circuit- 
board technology to pro¬ 
vide 2 MB of additional 
RAM. The flexible RAM 
card uses a flexible printed 
circuit board to provide 
either 2 or 4 MB of RAM. 
Both flexible versions in¬ 
clude a socket that accepts 
any 2- or 4-MB fixed RAM 
card designed for the Power- 
Books, providing an addi¬ 
tional upgrade path* 

Price: $399 to $999. 
Contact: P5I Integration, 
Inc., 851 East Hamilton 
Ave., Suite 200, Campbell, 
CA 95008, (408) 559-8544; 
fax (408) 559-8548. 

Circle 1280 on Inquiry Cord. 

2-D 

Acceleration for 
Sparcstations 

T he GXtra/W SBus 

Graphics Subsystem is a 
single-slot SBus card that 
provides 2-D acceleration, an 
8-bit color frame buffer, a 
Sun-4-styie keyboard, and a 
mouse. Based on Weitek's 
8720 integrated graphics 
controller, the GXtra/W 
draws at a rate of 100 million 
pixels per second for all 
2-D applications and runs 
most Sun software. It is 
available in resolutions of 
1600 by 1280,1280 by 1024, 
and 1152 by 900 pixels. 
Price: $3050. 

Contact: Tech-Source, 

Inc,, 442 South North Lake 
Blvd., Suite 1008, Alta¬ 
monte Springs, FL 32701, 


(407) 830-8301; fax (407) 
339-2554, 

Circle 1281 on Inquiry Card. 


Multistation 

Adapter 

T he VGNA 8514 Multi- 
Station Adapter has a 
resolution of 1024 by 768 
pixels with 256 colors. The 
newest product in Advance 
Micro's UnTerminal line, 
the VGNA 8514 supports 
two 8514 users per board and 
four boards per system. 

As do other UnTerminal 
Multistation Adapters, the 
VGNA 8514 connects stan¬ 
dard PC displays and AT 
keyboards to a 386 or 486 
machine to create fast text 
and graphics multiuser sta¬ 
tions. You work as if at a 
stand-alone PC, with com¬ 
plete serial and parallel sup¬ 
port. The adapter can be a 
maximum distance of 250 
feet from the PC server. 
Price: One-user base sys¬ 
tem, $1595; second user 
module, $995. 

Contact: Advance Micro 
Research, Inc,, 2045 Corpo¬ 
rate Court, San Jose, CA 
95131,(408) 456-9400; fax 
(408) 456-9430. 

Circle 1282 on Inquiry Card, 


Super VGA 
and More 

T he Quick-VGA Combo 
adapter from STB is a 
Super VGA adapter with 
additional features. Add-ons 
include one parallel and 
two serial ports, an IDE hard 
drive controller, a dual 
floppy drive controller, and 
a Microsoft-compatible 
mouse port. The board takes 
up a single slot on the 
motherboard and comes with 
a three-button mouse. 
Resolution provided by 
the Quick-VGA Combo is as 
high as 1024 by 768 pixels 
in 16 colors, and the board 
supports as much as 512 
KB of video memory. 

Drivers are included for 
Windows 3.0, Lotus 1-2-3, 
Ventura, WordPerfect, 
CADKey, and OS/2. The 
serial and parallel inter¬ 
faces have configuration op¬ 
tions, and the TDE control¬ 
ler supports AT or XT 
drives. 

Price: $199. 

Contact: STB Systems, 

Inc., 1651 North Glenville, 
Suite 210, Richardson, TX 
75081,(214) 234-8750. 

Circle 1263 on Inquiry Cord, 


Put Your 
Mac Quadra In 
Overdrive 

T he Quadra/Overdrive, 
a variable-speed acceler¬ 
ator for Mac Quadra com¬ 
puters, can run at the Quadra 
700’s and 90G*s speed of 25 
MHz, as well as at 33 MHz, 
The device plugs onto the 
motherboard, leaving the 
Mac’s PDS and NuBus slots 
open. You add the Quadra/ 
Overdrive without soldering 
or pulling chips. 

Price: $349. 

Contact: Newer Technol¬ 
ogy, 7803 East Osie St, f 
Suite 105, Wichita, KS 
67207, (800) 678-3726 or 
(316) 685-4904. 

Circle 1284 on Inquiry Card. 


Motion Control 
on the Mac 

T he nuSiep, a three-axis 
stepper motor control 
board for NuBus-based 
Mac computers, is a general- 
purpose motion controller 
compatible with full-step, 
half-step, and microstep¬ 
ping motor drives. With a 
programmable step rate of 
up to 750,000 steps per sec¬ 
ond for open- or closed - 
loop motion control, nuStep's 
command set has more than 
40 high-level functions for 
setup, control, and status 
re ad back of motion system 
parameters, I/O capabilities 
include end-of-travel limit 
switch inputs, home switch 
input, general-purpose digi¬ 
tal I/O lines, and optional 
quadrature encoder feedback 
inputs. 

Price: $1595. 

Contact: nuLogic, Inc., 

475 Hillside Ave., Needham 
Heights, MA 02194, (617) 
444-7680; fax (617) 444- 
2803. 

Circle 1285 on Inquiry Cord. 
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Accelerated Database Performance 

Compared to conventional relational databases, retrieval 
of records can be 10—20—even 50 times faster with 
db_VLSTA III from Raima. 

Propelling The Biggest Names In Business 

Companies like General Motors, Hewlett-Packard, IBM, 
Eastman Kodak, Rockwell and others are using 
db_VISTA III in their competitive environments. Today's 
most critical, most demanding applications demand the 
high performance of db VISTA in. 

Powerfully Efficient Leading-Edge Technology 

Raima's combined technology merges the flexibility of 
relational databases with the lightning speed and efficient 
storage of the network model. It's written entirely in C, 
so you can "fine-tune" the db_VISTA fll engine for 
optimum performance in any application. 


Put Yourself In Fast Company 

Give yourself the competitive advantages of dbVISTA SL 

• Speed—faster access to data 

• Portability—supports most environments 

• Royalty-free—increase your profits 

• Source Code Available—total programming flexibility 

• Full Raima support services—including training 

Whether you're writing a stand-alone DOS application, 
or one for UNIX accessing thousands of records, 
db_VISTA III will put your application on the fast track. 
Race to the phone and call for more information! 

In the U.S. or Canada, call: 1-800-DB-RAIMA 

In Washington state or international, call: (206) 747-5570 

[tl RAIMA 

1 CORPORATION 


msm 


Relational B-tree indexing, Network data model Relational SQL query and report writer. Single & multi-user. Automatic recovery. Built-in referential integrity. 
Supports: VMS, QNX, ULTTUX, UNIX System V t Berkeley 42, AIX, SunOS, SCO, MS DOS, MS Windows, and OS/2. Must C Compilers and LANs supported. 


Raima Corporation 3245 146th Place S.E., Bellevue, WA 98007 USA (206)747-5570 Fax: (206)747-1991 

Internationa! Distributors: Australia: 61 2 419 7177 Belgium; 32 2 734 9818 Finland: 358 080405350 France; 33 1 46 09 27 84 Germany 49 7022 34077; 49 0214 91051 Italy: 39 49 829 1285 
Japan: 81 33 865 2140 Mexico: 52 S3 49 53 00 The Netherlands 31 215 946S14 Norway: 472 38 48 88 Singapore; 65 334 0061 Sweden: 46 13 111 588 Switzerland: 41 64 517475 
Taiwan; 886 2 552 3277 United Kingdom: 44 992 500919 t>i992 Raima Corporation Ati rights njerved Photo: DakLftFolIrfa 
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DAT Intelligent 
Device 

T he DAT-Link intelli¬ 
gent device lets you use 
your computer’s SCSI bus 
to communicate with and 
control a digital audiotape 
(DAT) recorder or player, as 
well as connect to CD play¬ 
ers. Since the external device 
is not dedicated to a spe¬ 
cific computer, you can use it 
with most machines that 
use SCSI or SCSI-2 as a pe¬ 
ripheral control bus. 

DAT-Link can transfer 
stereo music or sound from a 
digital audiotape to the hard 
drive of a computer and from 
the computer to the DAT re¬ 
corder, You control the DAT 
recorder from the computer 
via the DAT machine’s infra¬ 
red remote control, using a 
built-in infrared transceiver. 
DAT-Link records and 
plays back digital audio at 
sample rates of 32, 44.1, or 
48 kHz at 16, 20, or 24 bits. 
Price: $3995. 

Contact: Ariel Corp., 433 
River Rd., Highland Park, 

NJ 08904, (908) 249-2900; 
fax (908) 249-2123. 

Orel* 1286 on Inquiry Cord. 


Peer-to-Peer 
E-Mail on 
NetWare Lite 

L i (eMail, designed for 
peer-to-peer LANs using 
NetWare Lite, has E-mail, 
phone message, and real¬ 
time chat features. Futur- 
us’s “bumpable” technology 
lets you add users one by 
one, bumping up the number 
of users allowed on the net¬ 
work each time you add 
someone. 

Price: $39.95 per work¬ 
station. 

Contact: Futurus Corp., 

3131 North T10 Service Rd., 
Suite 401, Metairie, LA 
70002, (800) 327-8296. 

Circle 1287 on Inquiry Card. 


Printer Sharing 
on PCs and Macs 

lAf ith the JetWay 
WW printer sharer, as 
many as eight PCs can si¬ 
multaneously access a printer 
at a speed of 115,200 bps. 
The unit, which has from 256 
KB to 4 MB of buffer mem¬ 
ory and turbo speed, works 
with laser or dot-matrix 
printers. The JetWay has four 
or eight serial input ports 
and one parallel output port. 

You configure the JetWay 
from the keyboard, giving 
each port its own baud rate, 
number of copies, and end- 
of-file time-out values. Vel¬ 
cro fastenings let you mount 
the JetWay right on the 
printer. When used with a 
LAN, the JetWay enables 
isolated PCs and servers to 
share a printer. 

Price: Four-port unit, 

$345; eight-port unit, $545. 
Contact: ASP Computer 
Products, Inc., 160 San Ga¬ 
briel Dr., Sunnyvale, CA 
94086, (408) 746-2965; fax 
(408) 746-2803. 

Orel* 1288 on Inquiry Card. 


he serial QuadLink 
automatic printer sharer 
lets you connect as many as 
four Macs and PCs to a sin¬ 
gle printer; you can daisy- 
chain QuadLinks to allow ac¬ 


cess to additional users. 

The device’s automatic 
search function scans all 
four ports for incoming data. 
When it detects data from a 
computer, it locks that com¬ 
puter to the printer until the 
data transmission is com¬ 
plete. After a time during 
which no data is detected, 
QuadLink frees the printer 
for use by the other 
computers. 

QuadLink is also avail¬ 
able in a parallel con¬ 
figuration. 

Price: $179. 

Contact: Kansai Electric, 
USA, 2005 Hamilton Ave., 
Suite 220, San Jose, CA 
95125,(800) 733-3374 or 
(408) 377-7062; fax (408) 
377-7085. 

Circle 1289 on Inquiry Cord. 

Access 
Network Data 
Transparently 

L AN Manager 2.! facili¬ 
tates connectivity across 
diverse clients and servers. 
Network management capa¬ 
bilities are improved and 
tight integration with Win¬ 
dows 3.0 lets you transpar¬ 
ently access data across Net¬ 
Ware, AppleTalk, Unix, 
OS/2, and VMS servers. 

Enhanced Windows con¬ 
nectivity includes persistent 
network connection, which 
automatically reconnects you 


to the network when your 
workstation is rebooted. 

With the new NetWare con¬ 
nectivity, you can connect to 
LAN Manager and Net¬ 
Ware servers simultaneously 
from DOS and Windows. 
Improved management tools, 
an SNMP agent, and Net- 
View agents help integrate 
LAN Manager services into 
your network. 

Price: Basic 10-user Server 
Pak, $1995. 

Contact: Microsoft Corp., 

I Microsoft Way, Redmond, 
WA 98052, (206)882- 
8080; fax (206) 883-8101. 

Orel# 1290 on Inquiry Card. 


Multiport 
Expander 
for the Mac 

T heMP-91 MultiPort 
Expander, a completely 
software-controlled multi¬ 
ple serial port switch for 
Macs equipped with an 
Apple Desktop Bus, is pack¬ 
aged with the necessary 
hardware and software to add 
and control as many as six 
serial devices, such as 
printers and modems, elim¬ 
inating the need to change 
plugs on the back of the 
Mac. The System 7.0-com¬ 
patible MP-91 is controlled 
by Point-and-Click Acces¬ 
sory software, which in¬ 
stantly selects the serial de¬ 
vice you’ve chosen. You 
can save port-selection setups 
so that you needn’t reselect 
ports at each reboot. 

Price: $169. 

Contact: Silicon Valley 
Bus Co., 22546 Summit Rd. f 
Los Gatos, CA 95030, 

(408) 353-6600; fax (408) 
353-1007. 

Orel* 1291 on Inquiry Card. 
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445-7899 


BUCKS WHITE 


Dr. Switch 1 -AS E 

153 

Face It 

90 

BORLAND 


Borland C++ 

299 

& Application Frameworks 

499 

ObjectVision 2.0 

95 

Paradox 3.5 

525 

Special Edition 

79 

Guattro Pro 3.0 

329 

Sidekick 2.0. 

79 

Turbo C++ 

59 

w/Turbo Vision 

139 

Turbo Debugger & Tools 

105 

Turbo Pascal 6.0 

105 

Turbo Pascal Pro 6,0 

209 

Turbo Pascal far Windows 

m 

World of C++Video 

96 

CASEWDRKS 


CASE.W 

435 

CASE:W Corporate Edition 

929 

CASE: PM for C Of C++ 

1895 

CASE PM for COBOL 

2395 

DIGITALK 


Smalltalk/V 

99 

Smalltalk/V 286 

169 

Smalltelk/V PM 

395 

Smalltalk/V Windows 

395 

DISK SOFTWARE 


TGL2D/3D 

239 

TGL Professional 

389 

TGL/U tilities 

159 

FAIR COM 


c-tree Plus 

459 

Faircom SQL Server 

399 

Faircom Toolbox 

899 

r-tree 

239 

GENUS 


MICROPROGRAMMING 

GX Effects 

179 

GX Graphics 

179 

GXText 

125 

PCX Prog. Toolkit 

199 

Proteus 5.0 

225 

GIMPEL SOFTWARE 


C Shroud 

599 

C-terp 

229 

C-terp 386 

269 

PC-Unt 

105 

PC- Uni 386 

179 

GREENLEAF SOFTWARE 

Green leaf Comm ++ 

239 

Greenleaf Comm Library 

287 

Greenleaf Data'Windows 

315 


Greened Financial Math Lib,315 


Greenleaf Financial 


Math Lib. ++ 

155 

Greenleaf Functions 

179 

Greenleaf SuperFunctions 

239 

Greenleaf ViewComm 

319 

GreenleafViewComm++ 

289 

GUI COMPUTER 


3-in-1 C/C++ 

CALL 

Dynamic Object C/C++ 

CALL 

Object!able EVC++ 

CALL 

INTERSQLV 


PolyMska 

149 

PVCS Professional 

419 

Sage Professional Editor 

249 


LAHEY COMPUTER 


Lahey EM/32 w/ OS/386 

1089 

G raph ori a for Lab ey E M/32 315 

La hey F77L 

535 

Graph oria for La bey F77L 

225 

La hey Personal Fortran 77 

89 

w/ Toolkit 

115 

MEDIA CYBERNETIC! 


Dr. HALO IV Compel Upgrad 

Is 49 

Dr. HALO IV Imaging Pak 

105 

HALO Desktop Imager 

105 

HALDF/X 

219 

HALO Image Pile Format Lit 

] 189 

HALO Professional 

279 

MICROSOFT 


MS BASIC Prof. Devet. Sys. 

349 

MS C Prof. Oavel. Sys. 

299 

MS COBOL 

629 

MIS FORTRAN 

299 

MS Macro Assembler 

99 

MS Office for Windows 

499 

MS OS/2 


Present Mgr. Softest 

105 

MS Pascal 

190 

MS QuickBASIC 

69 

MS QuickC f/Windows 

125 

MS Visual Basic 

139 

MORTICE KERN SYSTEMS 

MKS AWK 

89 

MKS LEX&YACC 

197 

MKS MAKE 

119 

MKS Programming Platfom 

i 539 

MKS RCS 

149 

MKS Software Mgmt Teart 

l 239 

MKS Toolkit 

199 

MKS Trilogy 

99 

MKS VI 

125 

PERISCOPE 


Peris cape Debuggers 

CALL 

PHAR LAP 


PharLap 386 Debug 

169 

PbarLap 386 DOS Extender 

435 

PharLap 386 VMM 

269 

PharLap 236 DOS Extender 

435 

SEQUITER SOFTWARE 

Code Base 4.2 

225 

Code Base ++ 

225 

SILVERWARE 


SilverClip SPCS 

259 

SilverComm rASYNC Lib. 

215 

SilverPaint Library 

m 

SilverPak 

299 

SilverWare *C Interface Ul 

i. 79 

SOFTWARE 


BLACKSMITHS 


C-CALL 

54 

C-CMT 

54 

C-ODC 

169 

C-LIST 

47 

C-METRIC 

47 

C-REF 

47 

SOLUTION SYSTEMS 

; 

BRIEF 

CALL 

BRIEF & dBRIEF 

CALL 

CHARGE 

39 

C-Wmthy 

399 

w/ Source 

579 

So urcener's Apprentice 



SOUTH MOUNTAIN 

SOFTWARE 

BreakQut 11 189 

C UttEity Library 189 

Essential B-Tree 159 

Essential Comm unmade ns 259 

Essential Graphics Chart 179 

Esse ntia I G ra ph rc s GUI 105 

Esse ntia I G ra phi cs Kernel 149 

TSRific 79 

SUN COUNTRY 

SOFTWARE 

S H OWCAT Ima ge Catalog 179 


SHOWCASE Image Database 535 
SUN-SCAN Digital Scanware 269 


SUNSHOW 

Advanc&d Imago Toolkit 219 

’C" Language Imag Lib. 219 

Database Professional 99 

Image Converter 225 

SYMANTEC 

Just Write 179 

Norton AntiVirus 99 

Norton Backup 99 

Norton Commander 99 

Norte n Desktop f/Wi ndo ws 109 

Norton Editor 65 

Norton Utilities 5.0 129 

On Target 279 

U&A 349 

Time Line 5.0 475 

Zoriech C++ Dev. Ed id on 599 

Zortech C++ S&E Edition 849 

SYSTEMS & SOFTWaM 

386 Dev Pe rf orman ce P a k 1299 

C6toPROW 129 

Link&Locate-H- Ext Ed. 329 

Link&Locate 386 629 

SottProbe 66/TX 269 

ScftPrnbe3B6/SIM 469 

SoftProbs 3S&/TX 799 

TCloPROM 129 

VIDEOTEX SYSTEMS 

T-BASE 399 

WATCQM 

WATCOM CS.5 369 

WATCQM C8.5/3B6 579 

WATCOM FORTRAN 77 8.5 : 449 

WATCQM FORTRAN 77/336 579 

WATF0R-77 3.1 33S 


WHITEWATER GROUP 



MICROSOFT QUICKC 
FOR'WINDOWS 

A completely integrated development 
system for the Windows environ¬ 
ment including a fully integrated 
Windows-hosted debugger. QuickC 
for Windows provides all the tools 
that you need io write Windows 
programs, including resource 
editors, a resource compiler, and C 
runtime library for Windows. 

List $199 Quis:$12S 
FAXccfcru# 1269-00331 



t-base 


Clipper, (IBASE, FoxPro, C users - add 
pictures and documents to your 
applications with the T-BASE library. 
Features include: color or B/W images, 
automatic scaling, multiple images. 
Works on super-VGA, VGA, EGA, CGA or 
mono, display images in any location, 
display images with existing text, scroll 
images in a window, and print images 
to LaserJet. NO ROYALTIES. Includes 
Chromatools, the ultimate image 
conversion utility. 

List Ours: £393 

FAX cetera # 8B8B-0001 



BORLAND &H-& 
APPLICATION FRAMEWORKS 

Borland C++- & Application 
Frameworks gets a headstart toward 
creating great looking Windows or 
DOS applications by supplying 
sophisticated ready-made user 
interfaces that can be baited onto 
your application with just a few lines 
of code. Includes the Resource 
Workshop, Turbo Debugger, Turbo 
Profiler, the object-oriented Turbo 
Assembler, and all of the tools you need. 

List $749 Ours: $439 



FAXafera#. 1861-0004 


Actor Professional 4.0 399 

ObjeeiG raphes 159 


WlNTfllEVE 

339 

WRT 

169 


Call FAX cetera™ 

(908) 389-8173 
for instant additional 
information on the 
best selling products 
highlighted in the 
green shaded areas. 



TURN THE PAGE... 
WE HAVE 
THOUSANDS 
MORE PRODUCTS 
TO CHOOSE FROM! 


AH pnuhicH are trademarks- qt negisterp-d trademarks of their respective comjHtnip-s- Prices subject to change without notice. 


















































DataBosslS 

Relational DBMS applications 
generator. Use Id develop complete 
database applications with menus, 
forms, pick lists, memo windows, 
reports and more. Includes sophisti¬ 
cated screen painter, field definition 
template. WYSIWYG report designer, 
modifiable skeletal files and generator 
engine which generates structured M C" 
or Pascal source node , Source code 
included for all libraries. 

List: S690 Ours: $579 

3753 « 


Distinct TCP/IP for Windows 

TCP/IP. RPC/XDfl and NFS services for 
Microsoft Windows through small fast 
dynamic link libraries [DLLs!. Includes 
APIs for Berkeley Sockets, Remote 
Procedure Call |RPC), Network Windows 
(NFS client,} TELNET and FTP. Coexists 
on the same board with either tan 
Manager (NDISI or Novell (packets). 

In cl odes d m dec I a rat i ons for M i crosoft 

C, Visual Basic, Borland C++ and Turbo Pascal. Supports virtually all 
Ethernet and Token Ring cards, including 3Com, Western Digital and 
others. Royalty FREE low cost internal use and commercial licensing 
available. 

List: S4S5 Ours: S445 

FAXwtrrti# 29M0B2 

C-scafie williLook&Feel 

The most llexible user interface 
package for text or graphics- 
based applications. Its powerful, 
object-oriented interface 
management system provides 
extensive features-scralling 
windows, mouse support, menus, 
text editors, and more. Comes 
with Loak&Feel, which lets you 

design full featured screens and generate complete C source code. 
Applications port across DOS, extended DOS, OS/2, UNIX, AIX, X 
Windows, QNX and VMS, And since G-scape supports text and 
graphics simultaneously, it's a smart choice for users who want to add 
graphics to existing text applications. 

List; $499 Ours: $339 

FAXcrirrii # 1952-D&1D 

WindowslWAKErc 
Professional 

Die fastest way to create Windows 
applications in C. Generates the Windows 
EXE with fully commented source and 
production fifes. No royalties. Point and 
click to define user interface. Preview 
your design to instantly test look and feel. 

Make changes on the fly without 
compiling. Custom code is preserved during code generation. Supports 
C++, True Visual Programming in C. Highly recommended. 

List: $S95 Ours; S735 

viHt-mm zeolite 


LlIiAINIT 



386/486 Development 


Intel 386/486 Code Builder 

489 

Lahsy EM/32 w/QS 386 

1089 

LPI Basic 3B6 C 

1ALL 

PharLap 386 Dos Extender 

435 

PharLap 386 VMM 

259 

WATCOM C&.5/386 

579 

WATCOM Fortran 77/386 

579 

Zortech C++Deval. 3.0 j 

CALL 

Assembly/Disassembly 


Advantage Disassembler 

279 

□IS DOC Professional 

209 

MS Macro Assembler 6.0 

99 

Scarcer w/BIOS PreTroc. 

139 

Spontaneous Assembly 

169 

Turbo Debugger & Tools 

105 

Sasic Compilers 

MS Basic Prof. Dev. Sys. 

349 

MS Quick BASIC 

69 

Visual Basic 

139 

ZBasic PC 

89 

Basic Libraries & Uliltfie 

sS 

DB/Lib Professional 

142 

G ra p h Pa k Professional 

129 

ProBas 

159 

ProBas HyperHelp Toolkit 

109 

ProBas Telecom Toolkit 

70 

ProBas Toolkit 3.0 

109 

ProMath 

109 

ProScreen 

89 

P.D.Q. 

115 

QuickPak Professional 

179 

QmckScrean 

129 

Quick Windows Advanced 

119 

C/C++ Compilers 


Borland C++ 

293 

& Application Frameworks 

499 

Instant C 

419 

LPI C++ i 

CALL 

Microsoft C G.D 

299 

w/ PC Lint 

409 

w/ Wind Dev Toolkit 

449 

MS QuickC 

69 

MS QuickC for Windows 

125 

MS QuickC w/QuickASM 

139 

Turbo C++ 

69 

w/TurboVisi on 

139 

WATCOM CB.5 

369 

Zortsch C++ 3.0: 

Developer's Edition 3.0 

599 

Science & Eng, 3.0 

849 

CASE TOOLS 

Analysis Manager 16 

175 

EasyCASE Plus 3.0 

449 

Easy CASE Professional 3.0 

589 

Personal CASE 

179 

C-Cade Generators 


C Source w/ Source 

499 

PRQ’C 

695 

C Communications 


BreakQut II 

139 

C Asynch Manager 

139 

Essential Comm 

259 

Greenleaf Comm Lib 

287 

Greenleaf ViewComm 

313 

Serial Test 

259 

Silver Co mm C Asynch 

215 

View 232 

149 


0 File Management 


Btrieve 

359 

t Data Manager 

259 

Code Base 4.2 

225 

c-tree Plus 

459 

Essential Btree 

159 

Faircom SQL Server 

399 

Toolbox, Prof. Edition 

399 

Toolbox, Special Edition 

569 

C General Libraries 


C TOOLS PLUS 

109 

C Utility Library 

199 

Greenleaf Functions 

179 

Greenleaf SuperFunc. 

239 

Turbo C Tools 

109 

C Memory Management 


T EMM 

169 

HEAP Expander 

109 

Hold Everything 

149 

C Screens 


Cscape 

393 

G Worthy 

399 

Greenleaf Data Windows 

315 

HI-SCREEN XL 

299 

Panel Plus II 

395 

Vermont Views 

41S 

Vitamin C 

289 

VC Screen 

125 


Programmer's Paradise 
FOR SERVICE, SELECTION, 
AND SAVINGS! 


C- Additional Products 


Bar Code Library 319 

Clear Plus for C TBS 

Code Check 479 

C-Ooc 139 

MKS LEX & YACC 197 

Objective C 225 

Oxygen CALL 

PC Lint 105 

PCYACC Professional 459 

Time Sheer 279 

C-Translators 

BASC 329 

Commercial 789 

286 Version 1025 

FOR-C 589 

C++ Libraries/Utilities 

3 -in-1 for C++ 179 

Brief or C++ CALL 

C++Views 419 

Codebase ++ 225 

Dynamic Object for C++ 179 

Greenleaf Comm C++ 289 

M++ 265 

Object Graphics 99 

Object Manager 259 

GhjectTa ble for C++ 229 

Rogue Wave Math„h++ 179 

Rogue Wave Tools.b++ 173 

TIER 175 

Win++ 225 

Zinc Library 173 

for DOS Si Windows 269 


COBOL 

Micro Focus COBOL/2 
w/TOOLSET 

1193 

Personal COBOL 

129 

MS COBOL 

629 

Realia COBOL 

799 

Database Development 

Clarion Person al 

72 

Clarion Professional 

525 

Clear Plus for dBase 

169 

Clipper 

521 

OClip 

192 

Data Boss 3 5 

579 

dBASE III + 

475 

dBase IV Devel, Edition 

345 

dGE 

249 

Dr. Switch-ASE 

160 

Flipper 

249 

FokBASE 

249 

FoxPro 

489 

Fox Pro Distribution Kit 

CALL 

FUNCKy library 

225 

Paradox 3.5 

525 

Q+E Server 

219 

Q+E Database Library 

279 

Quicksilver 

419 

R&R Code Generator 

169 

R&R Report Writer 

219 

SilverCamm 

215 

Silver Pak 

299 

Superbase 4 

CALL 

T8ASE 

393 

Ul II Touch & Go 

315 

Ui Programmer II 

475 

Debuggers 

Muitiscope Debugger (DOS 

i 139 

Periscope Debuggers 

CALL 

Documentation 

All Clear 

229 

Interactive Easyflow 

125 

Source Print 

74 

Tree Diagrammer 

74 

DOS Extenders 

Ergo 0S/286 Dev.Kit 

CAU 

PharLap 2S6 DOS Extender 

439 

Editors 

Brief 

CALI 

EDIX 

155 

KEDIT 

125 

MKS VI 

12E 

Multi Edit 

BE 

Multi Edit Professional 

139 

Norton Editor 

BE 

Professional Editor 

249 

5PF/PC 

199 

Vedit Plus 

115 

THOUSANDS MORE PRODUCTS 
AVAILABLEf IF YOU DON'T SEE 
WHAT YOU WANT CALLUS!! II 

Embedded Systems 

CG TO PROM 

12! 

Link & Locate ++ Ext 

321 

Paradigm LOCATE 

CAU 

Expert Systems 

Best Choices 

75 

Database Toolkit 2,0 

11E 

Knowledge Pro 

33E 

Logic Gem 

10! 














Source rer's. Apprentice 2.0 

Now available for Windows, Use 
configuration management (hat supports 
the entire team with ongoing development 
history, automatic Journalling of work 
activity, comprehensive reporting, rules- 
based security, compression of both ASCII 
and binary tiles, archiving, and, of course, 
seamless interface lo BRIEF. You also get 
integration with Microfocus Cobol and 
Word for Windows. 

CALL FOB INTRODUCTORY PRICING! 


Mmzr 


WATCOM C8.5/3B6 

Develop and Debug 32-bit applications for extended DOS and Windows 
with the most complete 32-bit C develop- 
ment package available. C8.5/3BG 
Professional is packed lull of fools you need 
lo unleash 32-hit power on your applica¬ 
tions at a low package price. Includes the 
royally-free DGS/4GW DOR extender by 
Rational Systems, components from 
Microsoft Windows SDK, award-winning 
compiler, protected mode linker, interactive 
debugger, execution profiler, run-lime compatibility with WATCOM 
FORTRAN 77/386 V8,5 plus numerous development tools. Supports 
other industry standard 32-bit DOS extenders. Create ADS Applications 
for AutoCAD or for embedded systems development. 

List $m Ours: S573 

FAXiYftrb* \m-mt 


FAXce/emnZ7t-00(J7 


DAW ERECKLIN’S DEMO II 

Experie nce fa r yo urse If why ove r 3-0,000 people 
have made Demo II version 3.0 the leading tool 
for producing program prototypes, demonstra- 
lions, and tutorials. Demonstrate commercial 7 
softwa re I o pote nti a I customers witho ut shi p- 
ping live software. Produce effective tutorials 
that interactively teach products. Create Com¬ 
puter Based Training fur a fraction of the cost - 
dedicated CBT authoring software. Version 
3,0 features include: built-in mouse support, 
text overlay on bitmapped graphics, memory 
swapping, VGA support, autosave options and CUA template system. 
List: $249 Ours: S210 

wmsm 


A Division of Voyager Software Corp 

1163 Shrewsbury Ave„ Shrewsbury, NJ 07702 


1 - 800 - 445-7899 

Corporate: 800-422-6507 
ICORSOFT Division) 

International: 908 - 389-9228 
Customer Service: 908 - 389-9229 
Canada: 800 - 445-7899 
Fax: 908 - 389-9227 
t/tiLcrUra: 908 - 389-8173 


POLICIES 

Phone Orders 

Mon-Fri 8:30 AM-7 PM EST, Sat 9:30-2:30 
ESI. We accept MC, Visa, AMEX. Domestic 
shipments, please add $5 per item for 
shipping/handling by UPS ground. For 
domestic COD shipments, please add $3. 
Rush service available. 

Mail nr FAX I Internationa I / POs 

Phone number required with order. 


^1^1* Aft An InnuSrv fnrH. 


FAXi-eriTfl 1908) 389-8173 

Call from your FAX telephone and follow the 
instructions to receive more information on 
the products featured above! 

Corporate Accounts 

Call COB SOFT, our corporate sales division. 
Ask about volume purchase agreements. 

Returns 

Subject to £25 processing charge. 

* All prices subject to change without notice. 


FORTRAN 


Version Cantroi/Make 

MKS MAKE 



Utilities continued 

Precursor 


Lahey F77L 

535 

m 


99 

Lahey Personal FORTRAN 

89 

MKS RCS 

215 


Spin Rite II 

69 

MS FORTRAN 

299 

PolyMake 

149 


Squish Plus 

75 

WATCOM FORTRAN 77/8.5 

449 

Professional PVCS 

479 


SUNSH0W Image Libry, 

CALL 

Graphic Libraries 

269 

Sourcerer's Apprentice 

TUB 

399 

169 

Switch-lt 

Tree 36 

79 

69 

Baby Driver 


UnShnt 

149 

BLACKHAWKdGT 

259 



7 on n 

239 

Essential Graphics GUJ 

219 

Windows Development 




Essential Graphics Kernel 

m 

3-in-l far C 

129 




Graf/Drive Plus Developer* 

2m 

Actor 

199 

Windows Applications 


Graf Print 

219 

Actor Professional 

399 


Communications 


GSS Graph. Dev. Toolkit 

675 

CASE:W 

435 


Crosstalk for Windows 

128 

GX Effects 2,0 

179 

CASE:W Corporate 

639 


Dynacomm Asynch 

168 

GX Graphics 

179 

C0DEPAD for Windows 

95 

Faxit for Windows 

129 

GX Text 2.0 

125 

dEFAST/Windows 

425 

WIN Connect 

62 

Halo Professional 

279 

ObxSHIELD 

359 

WinFax 

65 

Menuet 

259 

DialogCorier 

435 




PCX Programmer's Toolkit 

199 

Distinct TCP/IP for Window 

s 445 

Environment 


w f Source 

479 

Drover Toolbox/Wind. 

239 

Windows 3.0 

99 

SUNS HOW Products 

CALL 

DynamicObjectforC 

143 


w/ MS Moose Bus 

158 

T6L 2D, 3D 

CALL 

in stalls HI ELD 

369 

MS DOS 5.0 Upgrade 

65 

Victor Image Library 

179 

Knowledge Pro Windows 

399 




Hardware/Peripherals 


LogSHIELD 

Mem SHIELD 

369 

369 

Database & Forms 

dBFAST/Windows 

269 

Genius Mice 

CALL 

MEWEL 

259 

Form Base 

CALL 

Pioneer Modem 

159 

MS Windows Devel. Tlkit 

349 

Object Vision for Windows 

99 

Voyager Modem 

379 

Multiscope for Windows 

238 

SOL Windows 

1T99 

UFO Modem 

399 

Object Manager 

CALL 

Su pe rbase 4 Windows 

CALI 

Linkers/Profilers 


0 bjec [Table for C 
ObjoctVision 

179 

95 

Graphics/Publishing 


Blinker 

225 

Proto View 

625 

Adobe (llustrator/Wind. 

298 

Charge 

69 

RFFlow 

115 

Adobe Streamline/Wind. 

269 

PlinkBS Plus 

335 

Smalltalk/ Windows 

395 

Corel Draw 2.0 

339 

.RTLink/Plus 

355 

Sourcerer's Apprentice 

CALL 

Micrografr Charisma 

345 

OS/2 


ToolBook 

329 

Micrografx Designer 

4B6 


Whitewater Res. Tiki 

CALL 

MS PowerPoint 

349 

CAS&PM for C or C++ 

1895 

Win dowsM AKER Prof. 

795 

PageMaker 

499 

GUI Prog. Facility 

CALL 

PC Paintbrush/Windows 

53 

MS OS/2 Present. Mgr.Tfct 

349 

Utilities 


Publisher's Type Foundry 

335 

SHIELD Series 

CALL 


Ventura Publisher 

5S5 

Smslltslk/V PM 

395 

366 MAX 

69 




Pascal 


ASM Row Professional 

179 





Blue MAX 

m 


GUARANTEED BEST PRICES* 

Asynch Library 

135 

Central Point Backup 

G5 




Object Professional 

Power Tools + 

149 

169 

Dynamic Memory Ctl. 
EZ-lnstatl 

72 

219 


Products listed here are 
backed by the f el Lowing 
guarantee' Should you sec 

Topaz 

39 

HIJAAK 

139 


one cl those products listed 

Topaz Multiuser 
TSR'sMade Easy 

135 

45 

Hold Everything 

Info Spotter 

159 

69 


at a lower price in another ad 
in Ihis magazine. CALL US! 

Well match the price, and stitl 

Turbo Magic 

169 

INSTALIT 

135 


offer our same quality service 

Turbo Pascal 6.0 

105 

InstaliBoss 

149 


and support! 


T urbo Pa sc el for Win daws 

169 

Label Master 

399 


Terms of offer: 


Turbo Pascal Professional 

209 

ManuBank 

129 


* Qrter good Ih rough February 29,1592 

Turbo Plus 5.5 

155 

MKS TOOLKIT 

199 


» Applicable la pricing ua eunertl 


Turbo Professional 

99 

Move'em 

79 


WFfiite tl software 1 isleif 
■ fehryBfy issue 


Turbo Vision Toolkit 

109 

Norton Anti-Virus 

99 


- Otter does rvol apply towa rdi 


Prototyping 


Norton Commander 

99 


oburoiis euflis ia ea-mjel Hoes' ads. 

215 

Norton Utilities 6.0 

129 


' Sdh jeer to same renns and conditions 

DenBnckfin's Demo II 

Opt-Tech Sort/Merge 

119 




Proteus 5.0 

249 

Paranel Turbo 

72 




Show Partner F/X 

355 

PC Tools Deluxe 7.D 

H5 

















WHAT'S NEW 


NEWS 


• PROGRAMMING SOFTWARE 


Apprentice 
Performs 
Windows Magic 

S upport for Windows is 
included in Solution Sys¬ 
tems’ upgrade of Sourcer- 
er’s Apprentice. Version 2.0 
of the configuration man¬ 
agement system, which also 
runs under DOS and OS/2, 
lets you organize your proj¬ 
ects however you choose. 

You can file your projects by 
source, object, or headers 
for immediate module 
access. 

The professional version 
of the program includes secu¬ 
rity, compression, archiv¬ 
ing, and additional reporting 
features and also offers 
automatic support for Novell 
file servers. The Windows 
version allows direct access 
to Brief for file editing and 
can interface with Microsoft 
Word for Windows. 

Solution Systems also of¬ 
fers a language-independent 
make facility. MakeKit 
works with Brief and Sour- 
cerer’s Apprentice to per¬ 
form routine programming 
chores. Using Sourcereris 
Apprentice’s time/date 
stamps, the Unix-style util¬ 
ity can recompile changes 
since your last build. You 
can run MakeKit from within 
the Brief edit buffer, al¬ 
though the company says that 
the program interfaces with 
all other editors and make 
utilities. 

Price: Sourcereris Appren¬ 
tice 2.0: Windows Profes¬ 
sional, $599; DOS or OS/2 
Professional, $499; DOS or 
OS/2 Personal, $199; 
MakeKit: $149; bundled 
with Sourcerer’s Appren¬ 
tice for DOS or OS/2, $579. 
Contact: Solution Systems, 
372 Washington St., Welles¬ 
ley, M A 02181, (800) 677- 
0001 or (617) 431-7445; fax 
(617)431-8419. 

Circle 1292 on Inquiry Card. 



The working window (left) displays files that Sourcerer’s 
Apprentice has checked out for editing, while the window on 
the right shows the status of the modules. 


QueryDOS Sees 
Your Hard Disk 
as a Database 

Q ueryDOS, described 
by its developer as the 
first operating-system 
query language for the PC, 
views each file and direc¬ 
tory on your hard disk as an 
individual record. By de¬ 
fining your files as units 
composed of name, exten¬ 
sion, size, date, lime, and at¬ 
tribute factors, QueryDOS 
can perform various pro¬ 
cesses on them. The pro¬ 
gram is capable of processing 
files and directories recur¬ 
sively and will automatically 
create any needed directo¬ 
ries while doing so. 

As you process files, 
QueryDOS lets you set filters 
for processing only the se¬ 
lected files and also permits 
processing of system and 
hidden files. QueryDOS ac¬ 
cepts several input syn¬ 
taxes, including standard 
DOS, dBase-style English, 
an abbreviated syntax based 
on Unix and C, or a combi¬ 
nation of all three formats. 


Other features offered by 
QueryDOS include basic sta¬ 
tistical compilation; mathe¬ 
matical, string, and logical 
functions; contiguous com¬ 
mand execution; and three 
levels of file deletion. 

Price: $149. 

Contact: Backus-Naur, 

Inc., 920 Yonge St., Suite 
200, Toronto, Ontario, 
Canada M4W 3C7, (416) 
323-0406; fax (416) 323- 
9684. 

Circle 1293 on Inquiry Card. 

An X-Based 
Debugger for 
Real-Time Unix 

T he release of Ldb from 
Lynx brings to market a 
debugging tool for real¬ 
time Unix and Posix that op¬ 
erates in the X Window 
System environment or 
ASCII terminal mode. Ldb 
offers source- and kernel- 
level debugging of multiple 
threads and multiple pro¬ 
cesses. The program’s 
main features include signals 
debugging; support for 
break, watch, and trace 
points; stepping; and stack 
examination. Ldb can also 
debug a program on a re¬ 
mote system via an Ethernet 
link. 

According to Lynx, Ldb 


is the only debugger to offer 
a true X/Motif interface. 
The initial release of Ldb 
supports only LynxOS. 
Price: $895. 

Contact: Lynx Real-Time 
Systems, Inc., 16780 Lark 
Ave., Los Gatos, CA 
95030, (408) 354-7770; 
fax (408) 354-7085. 

Circle 1294 On Enquiry Card, 


Check Your 
OS/2 2.0 Code 
for Portability 

T he software develop¬ 
ment tool CodeCheck/2 
now comes in a 32-bit ver¬ 
sion that runs under OS/2 
2.0. The expert system 
from Abraxas Software eval¬ 
uates OS/2 2.0-developed 
C and C++ source code for 
portability to other environ¬ 
ments. You can use Code- 
Check/2 to check for com¬ 
patibility with DOS 5.0, 
Windows 3.0, OS/2 LO, 
and other 16-bit environ¬ 
ments. 

The program supports all 
major C and C++ compiler 
variants, including versions 
produced by Microsoft, Bor¬ 
land, Zortech, AT&T, and 
MetaWare. You can use 
CodeCheck/2 with IBM’s 
WordFrame/2 programmer’s 
workbench to recognize 
and resolve conflicts between 
OS/2 2.0 code and the envi¬ 
ronment to which you intend 
to port it. 

Price: $695. 

Contact; Abraxas Soft¬ 
ware, Inc., 7033 Southwest 
Macadam Ave., Portland, 

OR 97219, (503)244-5253; 
fax (503) 244-8375. 

Circle 1295 an Inquiry Card. 
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From C to Shining C ++ 
Borland Covers the Territory 


Whether you re programming in C or C++, 
DOS or Windows, Borland lias you covered 
with the most advanced family of program¬ 
ming tools available. 

New! Borland C++ 3.0 
for a new dimension 
in professional programming 

For mission-critical applications in Windows 
or DOS, you need the power and perfor¬ 
mance of an advanced language compiler. 
Borland C++, the development system 
designed for professionals, lets you reach 
new vistas of productivity in C and C++ 
programming. Global optimization and 
enhanced compiler performance give you 
fast code fast. The Ob jectBrowsev 
simplifies class relationships. Resource 
Workshop lets you create great Windows 
resources, Win Sight™ helps you track win¬ 
dows messages and Easy Win™ converts DOS 
programs to Windows just by recompiling. 
Turbo Debugger,® Turbo Assembler® and 
Turbo Profiler IH are also included. Borland 
C++ is tlie solid choice for professional 
development for $495®. 

New! Borland C++ 

& Application Frameworks 3.0 
—a quantum leap forward 

If you can r t afford to waste time and man¬ 
power wrestling with Windows API or 
constructing a user interface, you need 
Borland C++ & Application Frameworks. 
Our application frameworks cut develop¬ 
ment time by giving you sleek, intuitive user 


interfaces and high-level objects that 
you can bolt right onto your applications 
or customize in any way you wish. The 
ObjectWindows™ application framework 
streamlines Windows development. 

Turbo Vision " for DOS gives you similar 
capabilities for a character-based envi¬ 
ronment. Borland C++ & Application 
Frameworks is the powerful choice for C 
and C++, for an investment of just $749™, 
Borland C++ included. 

Turbo C++ is the starting 
point for C and C++ 

To begin C or C++ programming in 
DOS, you need a compiler that helps you 
master both C and object-oriented C++, 
Turbo C++ gives you a fast start with online 
context-sensitive help, tutorials and exam¬ 
ples that you can paste into your own 
programs. But Turbo C++ is more than 
a tutor, it s a great C and C++ compiler. 
Turbo C++ has won PC Magazine s 
Technical Excellence Award, BYTE 
magazines Award of Excellence and many 
more. For a compiler that's easy enough to 
start with yet powerful enough to stay with, 
you need Turbo C++, Only $99®, 

Turbo C++ & Turbo Vision 
gives you a head start 

The combination of Turbo C++ and the 
Turbo Vision application framework for 
DOS shortcuts development time by giving 
you a ready-made user interface with 
menus, scroll bars, mouse support, and an 


event-driven architecture that you can plug 
right into your applications. High-level 
objects such as an editor, a calculator, a 
calendar and more are ready for you to add 
to your applications with just a few lines of 
code. If you want the fast path for DOS 
programming, choose Turbo C++ & 

Turbo Vision. A lot of power for $199®. 
Turbo C++ included. 

New! Turbo C++ for 
Windows 3.0 is the fast track 
for Windows programming 

Turbo C++ for Windows makes Windows 
programming in C or C++ easy—even if 
you've never programmed for Windows 
before. Graphical tools simplify develop¬ 
ment and help speed you along. Resource 
Workshop lets you create great new 
Windows resources for your existing applica¬ 
tions or lor any new program you write. You 
can visually design your own resources or 
use Borland's own Custom Controls. The 
ObjectBrowser graphically shows you class 
relationships, and ObjectWindows gives you 
a ready-made graphical user interface that 
you can use with your own application, 
EasyWin lets you convert DOS applications 
to run in a Window just hv recompiling. 
Designed exclusively for Windows to give 
you the best Windows applications for 
only $149^, 

See your dealer today 
or call now 

1-800-331-0877, Dept. 5251 


BORLAND 

The Leader in Object-Oriented Programming 


Prong ism U.S ifoBars, [Jeater puces may raiy. Dflar good in U.S. and Canada only. GupyngNS 190* Borland Lnfornalwnai. Inc. All ngtits reserved. M Bwland eroducte are trademarks of Garland Intemafarul. Ire. 94 U26A 
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WHAT'S NEW 


NEWS 


• BUSINESS SOFTWARE 



Business 
Savvy Without 
an MBA 

T he maker of the Busi¬ 
ness Insight strategic 
analysis program now of¬ 
fers it in a service-industry 
version. The DOS program 
asks you questions about your 
business plans* forms a 
mode! of your business's 
characteristics* and com¬ 
pares the model to an indus¬ 
try standard. Business In¬ 
sight analyzes your business 
by pointing out inconsisten¬ 
cies in your implementation 
plans, rating key operations 
factors* and offering im¬ 
provement ideas. 

Business Insight for the 
Service Industry contains a 
knowledge base that offers 
perspectives on businesses of 
all types, covering every¬ 
thing from the medical in¬ 
dustry to the auto service 
business. 

Price: $495. 

Contact: Business Re¬ 
source Software* Inc.* 2013 
Wells Branch Pkwy,, Suite 
305, Austin, TX 78728, 

(800) 423-1228 or (512) 
251-7541; fax (512) 251- 
4401. 

Circle 1296 on Inquiry Card, 


Accounting and 
More in One Box 

T he most popular mem¬ 
bers of Great American 
Software's One-Write Plus 


family of small-business 
software products have 
been integrated into a single 
DOS-based program. Ac¬ 
counting Works consists of 
integrated accounting* pay¬ 
roll, bill collection* vendor 
correspondence* and back¬ 
up tools. The program pro¬ 
vides linking with Lotus 1- 
2-3 and other spreadsheets* 
and it lets you access and 
share data among modules. 

Great American has also 
developed a point-of-sale ac¬ 
counting system for small 
businesses. Retail Express 
manages checkout func¬ 
tions* prints itemized re¬ 
ceipts and invoices* and re¬ 
ceives and tracks inventory . 
The program also generates 
sales and reorder reports, 
does cost tracking* and per¬ 
forms price checking and 
correcting. 


Price: Accounting Works, 
$299; Retail Express, 
$199.95. 

Contact: Great American 
Software, 615 Amherst St., 
Nashua* NH 03063* (603) 
889-5400; fax (603) 881- 
9337. 

Cirel* 1297 an Inquiry Card, 

Gold Mine Adds 
Sales Forecasting 
and Faxing 

G oldMine 2.0 T a new 
version of the contact 
manager/group wane pro¬ 
gram for networked PCs, of¬ 
fers graphing and faxing* 
sales forecasting analysis and 
report generation* and other 
features. The new version 
has a Common User Ac- 
cess-like interface and sup¬ 
ports document manage¬ 
ment. 

The program provides a 
multiuser system for tracking 
interactions with customers 
and prospects. Other im¬ 
provements are enhanced 
scheduling, remote-site data 
transfer* mail and messag¬ 
ing, task delegation and noti¬ 
fication* and indexing on an 
unlimited number of fields. 
Price: $295; five network 
users* $695; each five addi¬ 



Comparative 
graphing 
capabilities are 
included in 
Accounting Works . 


tional users, $695, 

Contact: Elan Software 
Corp., 4917 Gerald Ave. , 
Encino, CA 91436* (800) 
654-3526 or (818) 999-9872. 
Cird* 1298 on Inquiry Card. 

Evaluate 
Salespeople 
Before You Hire 

E valuating a potential 
salesperson's skills can 
be a real game of chance. 
Lousig-Nont has developed a 
program that takes the 
guessing out of the hiring 
process. 

Sales Success Profile is 
designed to measure a sales¬ 
person's skills in 12 areas. 
The questionnaire-style eval¬ 
uator determines the sub¬ 
ject's scores in comparison to 
the program's statistical 
scoring database* which is 
based on a sampling of 
11,370 tests. SSP generates a 
written report of the sales¬ 
person's scores and rankings 
and develops an analysis of 
his or her strengths, weak¬ 
nesses, and selling style. 

SSP also includes a training 
report module that provides 
individualized training tips 
and sales advice. 

The program does not 
test personality* according to 
Lousig-Nont* because per¬ 
sonality-based sales tests 
identify traits, not skills. 
Price: $30 per copy in mul¬ 
tiples of 20* plus a one-time 
support fee of $100; quan¬ 
tity discounts available. 
Contact: Lousig-Nont & 
Associates* 3740 South Roy¬ 
al Crest St.* Las Vegas, NV 
89119,(800) 477-3211 or 
(702) 732-8000; fax (702) 
732-1572. 

Circl* 1299 on Inquiry Card. 
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The new multi-mode VEDIT PLUS is 
the only text editor you will ever need! 


The most powerful text editor for program 
development and text processing 

* Drop-down menus, mouse support 

* Columnar blocks, regular expressions, undo 

* Also VEDIT for $69, VEDIT Jr for $29 


The fastest text editor for mainframe, 
CD ROM and other huge files 

* Edit up to 2 Gigabyte text, binary, mainframe files 

* Edit in ASCII, EBCDIC or Hexadecimal 

* Emulate Wordstar, Word Perfect, Brief, vi, others 




The new VEDIT PLUS is today’s finest programmer's editor. 
Small (80K) and lightning fast, it is written entirely in assembly 
language. VEDIT PLUS is the only programmer's editor that can 
edit any text or binary file you will ever encounter. 


Until now, few PC text editors could even begin to handle huge 
mainframe, CD RGM r postscript, plotter output and other multi* 
megabyte files. The new VEDIT PLUS, with its unique virtual 
memory management, handles them all effortlessly. 


Incredibly, VEDIT is over 20 times faster than other editors on 
just a 3 megabyte file. When editing multi-megabyte files, only 
VEDIT has the speed to get the job done. 


Benchmarks in 3 Meg Fit 

Save and continue 
Load, modify , save, exit 
Block-column copy (40x200) 
Delete one column In file 
60,000 search & replace 



Brief Sage 
3:52 min 1:47 man 

49 sec 1:38 min 

30 sec 2 sec 

Ohour 1:03 hour 
4 hour 1:32 hour 


The extensive compiler support runs popular compilers and also 
your favorite linkers, debuggers and Make from within VEDIT. It 
even integrates tools from different vendors. When shelling to 
DOS, VEDIT swaps itself and TSRs out of memory, giving you 
as much as 620K of available memory for compiling the biggest 
programs. Only VEDIT gives you the advantages of a powerful 
editor with the convenience of an integrated environment. 


VEDIT PLUS has every advanced feature you might expect. 
Simultaneously edit numerous files, splitthe screen into windows* 
search/replace with regular expressions. Automatic indent, block 
indent, parentheses matching and block operations by character* 
line* file or column speed program development. Word wrap, 
paragraph formatting, justification, centering and many printing 
options are ideal for text processing. 

VEDIT PLUS has the most powerful macro programming lan¬ 
guage of any editor. It eliminates repetitive editing tasks and lets 
you create your own editing functions. It includes testing, branch¬ 
ing* looping, user prompts* keyboard input, string and numeric 
variables, complete control over windows plus access to hard¬ 
ware interrupts, memory and I/O ports. Source level debugging 
helps you develop new macros quickly and easily. 


Edit in ASCII, EBCDIC or Hexadecimal modes, or splitthe screen 
for any combination of modes. File modes support DOS text, 
UNIX text, binary and many fixed length record formats. 



An intuitive user interface with drop down menus, hot keys, 
mouse support* optional scroll bars* context sensitive help* point 
and shoot file selection, 1000 level undo and unlimited keystroke 
macros make VEDIT PLUS easy to use, easy to learn. And it can 
emulate the keystrokes of almost any editor you already know. 

Everything in VEDIT PLUS is configurable. The keyboard layout, 
the screen colors, the way control characters, long lines and 
window borders are displayed, and much more, is all configured 
with easy to use menus. 

Confidently order your copy of VEDIT PLUS today; it comes with 
a 30 day money-back guarantee. VEDIT has been the choice of 
100,000 programmers, writers and engineers since 1980. 

VEDIT PLUS - DOS single user license: $185; DOS network 5 
user license: $295; UNIX/XENIX, QNX, FlexOS/IBM 4680 single 
CPU license: $285. Site license pricing is available. 

24-Hour Bulletin Board 

A fully functional demo version of VEDIT PLUS and a shareware 
version of VEDIT Jr. are available on our BBS at 1-313-996-1304. 


Toll Free: 1-800-45-VEDIT (1-800-458-3348) 
Telephone: (313) 996-1300, Fax: (313) 996-1308 
Mail: P.O. Box 1586, Ann Arbor, Ml 48106 

VE0IT is a registered trademark of Greenview Data, irsc. Brief is a trademark 
of Solution Systems. Sage Professional Editor is a trademark of Intersotv, 


Greenview Data 
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WHAT'S NEW 


NEWS 


• SCIENCE / ENGINEERING SOFTWARE 


Analysis 
Software from 
Board Maker 


The number of graphs you display with TurboLab is limited 
only by your ability to see them. 


T here’s a new player in 
the data acquisition soft¬ 
ware business. Analogic, 
known mainly for its data ac¬ 
quisition board business, 
now offers TurboLab and 
TurboLab Pro. The post¬ 
acquisition DOS-based soft¬ 
ware lets you analyze data 
and display it in a graphical 
format. 

TurboLab includes a for¬ 
mula processor that contains 
over 70 mathematical and 
analysis tools, including 
spectral analysis and fast 
Fourier transform calcula¬ 
tions. You can display as 
many graphs as are viewable 
on your monitor, and each 
graph can display multiple 
signals. With the profes¬ 
sional version of the program, 
you can import and analyze 
data from a board while 
you’re on-line. You can also 
output TurboLab graphs to 
printers or plotters. 

Price: $1495; professional 
version, $1995. 

Contact: Analogic, 360 
Audubon Rd., Wakefield, 

MA 01880, (508) 977- 
3000; fax (617) 245-1274. 

Circle 1300 on Inquiry Card. 


An Equation for 
Every Experiment 

T ableCurve helps you 
determine the best equa¬ 
tion to fit your experimen¬ 
tal data. Version 3.0 of the 
Jandel Scientific program 
automatically fits and ranks 
3318 linear and nonlinear 
equations by a user-defined 
order of best fit. You can 
add two of your own equa¬ 
tions to the 3304 linear and 
14 nonlinear equations in¬ 
cluded with the program. 
Other features are zoom, 
axes scale adjustment, stan¬ 
dard error listing, and a full 
numeric summary for each 


curve fit. 

You can import data to 
the program from Lotus 
1-2-3, SigmaPlot, Quattro 
Pro, and other file formats, 
and you can generate code 
for any of the built-in equa¬ 
tions. TableCurve supports 
PostScript drivers. 

Price: $495. 

Contact: Jandel Scientific, 
65 Koch Rd., Corte Madera, 
CA 94925, (800) 874-1888 
or (408) 924-8640; fax (408) 
924-2850. 

Circle 1301 on Inquiry Card. 


dV/dt Draws 
Diagrams for You 


B y automating the task 
of drawing timing dia¬ 
grams, dV/dt 3.10 and 
dV/dt Test Vector Generator 
(TVG) 1.02 let you design 
and analyze what-if condi¬ 
tions on your Mac or PC. 
The two new products from 
Doctor Design provide a 
link between timing diagram 
accelerators, documenta¬ 
tion, and design synthesis 
and simulation tools. 

dV/dt and TVG tie in to 
Accel, Data I/O, and other 
design verification and syn¬ 
thesis tools. They can also 
import files from documen- 

TableCurve tests 3318 possible equations against your plotted 
data to find the best fit. 


tation packages such as 
WordPerfect, Microsoft 
Word, and any Macintosh, 
DOS, or Windows program 
that allows graphics to be im¬ 
ported. dV/dt’s other new 
features include graphics ex¬ 
portation via Inset System’s 
Hijaak, multiple font sup¬ 
port, seamless integration 
with TVG, and graphical 
view simulation from any 
simulator by means of a link 
to Source III test vector 
translation software. 

Price: dV/dt for DOS or 
Mac, $695; TVG, $495; both 
dV/dt and TVG, $995. 
Contact: Doctor Design, 
Inc., 5415 Oberlin Dr., San 
Diego, CA 92121, (619) 
457-4545; fax (619) 457- 
1168. 

Circle 1302 on Inquiry Card. 


Data Modeling 
and CASE 
in One Package 

T he new tool package 
from Visible Systems in¬ 
cludes the latest release of 
Arthur D. Little’s Informa¬ 
tion Resource Management 
Aid, Visible Analyst Work¬ 
bench (a general-purpose 
CASE tool). A new interface 
lets you import Irma-origi¬ 
nated associative data models 
into the Workbench reposi¬ 
tory for code generation. 

The Irma/Workbench 
combination runs on PC sys¬ 
tems and supports Arthur 
D. Little’s Strategic Informa¬ 
tion Value Analysis and As¬ 
sociative Data Modeling 
methodologies. You can im¬ 
port ADM data to the Work¬ 
bench for use with the 
Workbench’s entity relation¬ 
ship modeling, data-flow 
diagraming, and prototyping 
features. 

Price: $15,000. 

Contact: Visible Systems 
Corp., 950 Winter St., Wal¬ 
tham, M A 02154,(617) 
890-2273; fax (617) 890- 
8909. 

Circle 1303 on Inquiry Card. 
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“I WAS ft BlOWH JMHf 
BY HORTON DESKTOP” 


Jim Seymour^ PC Week, September, 1991 

“Most Valuable Software 
Product of the Year.” 

PC Computing, COMDEX, October ; 1991 

“I can’t imagine tiny Windows 
user who won’t want to own 
t his magnificent, cost-effective 
collection...the most profound 
changes in the Windows envi¬ 
ronment since the introduction 
of Windows 3.0 itself.” 

PC Magazine, September, 1991 


“Norton Desktop for Windows 
has ‘Software Product of the 
Year’ written all over it” 

hfoworid, September. 1991 

“While upcoming Windows 3.1 
will improve the File Manager, 
it won’t surpass Symantec’s 
offering. Norton Desktop adds 
a new spark to Windows.” 

Byte, September) 1991 


“Norton Desktop shines in file 
management.” 

The Wall Street Journal, October, 1991 

“For Windows users... 
shopping for the best Windows 
utilities bargain around, this 
is the answer. Every Windows 
user should have it.” 

PC Computing, December, 1991 


“Run, don’t walk, to the near¬ 
est store and snap one up.” 

Byte\ September, 1991 




Select drives Browse and view files without program man- Keep yourfavorite applications on your 

and direct- opening applications. More agement icons desktop . To view, backup, print or delete 

aries with than 40 viewers (including can sit right on a file, just drag it to an icon and click, 

a dick. graphics) are built in. the desktop . 


NORTON DESKTOP FOR WINDOWS: 
INTUITIVE FILE MANAGEMENT PLUS A 
FULL SET OF INTEGRATED UTILITIES. 
ALL FOR $149: 

No wonder the Norton Desktop™ for Windows is 
getting unanimous rave reviews. It’s the ideal 
companion for Windows. 

It’s the seamless, fully integrated interface that 
makes file and program management as easy 1 as 
pointing, dragging and clicking. Plus a comprehen¬ 
sive set of built-in utilities-automatic Backup, 
UnErase® (restore deleted files), SuperFind™ (to 
locate misplaced files), and Disk Doctor® (recovers 
crashed files and disks). Plus a gallery’ of screen 
savers, an icon editor, and much more. The Norton 
Desktop tor Windows makes working with Windows 
far easier and more productive. 

In short, it’s the best thing that ever happened 
to Windows. Run to your local dealer and see. For 
the name of the dealer nearest you, call 
1-800443-4714 Ext.729-Yor 4084524570, 


SYMANTEC. 


* price, in USontp. <&1091 Si/tm*kc? Corporation. Alt rights reserve. tvomu tJpAciop Jbr Wmtkttvs is a [rademorJt qf Symantec Corporation, AH otter brand av4 product ntamimmtmn&i nr/! th? trwtmmrpt ofthw n g push te e Hotfart. 































































WHAT'S NEW 


NEWS 


• CAD AND GRAPHICS SOFTWARE 



Vellum in 3-D 

\t ellum 3D is Ashlar's 
V entry in the 3-D CAD 
software market. The wire¬ 
frame modeling tool is cur¬ 
rently available for the 
Mac, and a Windows version 
is in the works. 

Vellum 3D includes an 
on-screen trackball that you 
manipulate to alter the view 
of your model. The program 
provides top, side, isomet¬ 
ric, and trimetric views of 
your design, and the track¬ 
ball lets you rotate the views 
for unlimited viewing op¬ 
tions. The program also pro¬ 
vides a 3-D version of the 
Drafting Assistant, As you 
draw, the Z-Drafting Assis¬ 
tant automatically aligns 
geometric design elements, 
such as center points, inter¬ 
sections, and perpendicu¬ 
lars, in 3-D, 

According to Ashlar, you 
can export drawings through 
a PICS filter for shading. 
Vellum 3D lets you calculate 
surface areas but not 
volume. 

Price: $2495. 

Contact; Ashlar, Inc., 

1290 Oakmead Pkwy., Sun¬ 
nyvale, CA 94086, (408) 
746-1800; fax (408) 746- 
0749, 

Circle 1304 on Inquiry Cord. 


New Features 
for Personal 
Designer 

V ersion 5,0 of Personal 
Designer incorporates 
major additions to Comput- 
ervision’s 3-D geometric 
modeling package. The 
program still offers 3-D geo¬ 
metric modeling and Bezier 
surfaces but now features a 


database capacity of 64,000 
entries and alternative on¬ 
screen and tablet menus. 
Further enhancements in¬ 
clude a bundling of the Per¬ 
sonal Designer Surfaces op¬ 
tion, NURB curves and 
surfaces, alternative menus, 
drive sweeps along multiple 
curves, and many more 
features. 

The 2-D version of 
Personal Designer, Micro- 
Draft, has also undergone 
revisions. MicroDraft in¬ 
cludes the same changes as 
Personal Designer 5.0 and 
also supports multiple 
views. 

Both programs are avail¬ 
able for DOS systems; Unix 
versions will be available in 
February. 

Price: Personal Designer: 

PC version, $3995; Unix ver¬ 
sion, $4495; MicroDraft: 

PC version, $1995; Unix ver¬ 
sion, $2495. 

Contact; Computervision, 
100Crosby Dr., Bedford, 

MA 01730, (617) 275- 
1800, 

Cid« 1305 on Inquiry Card. 


Put an End 
to LAN Chaos 

T o help you keep track 
of your LAN compo¬ 
nents, Nodemap lets you di¬ 
agram and document all the 
connections between your 
networked devices. You can 
use it to create, modify, 
and print multilevel dia¬ 
grams. Nodemap uses stan¬ 
dard telecommunications and 
network planning symbols 
and provides automatic text 
formatting and line route 
generation. 

Nodemap runs on PCs 
and all networks, according 
to Haventree. You can ex¬ 
port Nodemap diagrams to 
such desktop publishing 
and graphics packages as 
PageMaker 3.0 and Corel- 
Draw 2.0. 

Price: $250. 

Contact: Haventree Soft¬ 
ware, Ltd., P.O. Box 1093, 
Thousand Island Park, NY 
13692, (613) 544-6035; fax 
(613) 544-9632. 


CAD/CAM File 

Access Via 
Your Database 

I t takes many workers to 
bring a f inished product to 
market, but, as often hap¬ 
pens, few of the people along 
the production route have 
access to designs and data 
while that information is in 
a CAD or CAM format. 
Checkmark is designed to 
improve communication, 
quality, and productivity in 
manufacturing settings by 
providing everyone in the 
production process access to 
design information without 
having to reproduce blue¬ 
prints or models. 

The program uses an 
IGES format to access data 
created with CAD or CAM 
software and also supports 
DXF and auto-industry file 
formats. With Checkmark 
you can call up CAD or 
CAM files for dynamic 3-D 
viewing, commentary, or 
entity checking without mak¬ 
ing permanent changes to 
the master data. 

Checkmark is available 
in three versions: Check¬ 
mark View, a view-only 
configuration; Checkmark, 
for 3-D wireframe viewing, 
mark-up, and checking; and 
Checkmark Plus, which 
lets you view, mark up, and 
check 3-D sculptured sur¬ 
face data. 

The program runs on 
PCs and Unix workstations. 
Price; Checkmark View, 
$995; Checkmark, $1995; 
Checkmark Plus, $4995. 
Contact: Micro Engineer¬ 
ing Solutions, 26200 Town 
Center Dr., Novi, MI 
48375,(313) 347-9650; fax 
(313) 347-1893. 

Orel* 1307 on Inquiry Card. 


Circle 1306 on Inquiry Card. 


SPREAD THE WORD 

Please address new product information to New Products Editors, 
BYTE, One Phoenix Mill Lane, Peterborough , NH 03458. Better 
yet, use your modem and mail new product information to the mi - 
crohytes. hw or microbytes, sw conferences on BIX . Please send the 
product description, price , ship date , and an address and telephone 
number where readers can get more information. 
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When It Gomes 

To EISA, 

Only Mylex 

Delivers 
The Complete 
Solution. 












SCSI Host Adapters 



DAC960 

EISA SCSI-2 Host Adapter ‘ 

► Five SCSI-2 (fast and wide) channels- each channel supports 
up to 20 MB/s peak throughput 

► Intel i960CA RISC processor; up to 64MB of write-back cache 

► Striping with built-in support for various RAID levels 

► Disconnect/reconnect, scatter/gather, command queuing, 
duplexing, mirroring and spanning 

► Fault tolerance features include automatic drive failure 
detection, hot replacement and transparent rebuild 



EISA SCSI-2 Host Adapter 00 * 

► I'ast and wide SCSI-2 providing 20MB/s peak throughput 

► EISA bus-master transfer rates up to 33MB/s 

► Support for all popular SCSI devices 

► Disconnect/reconnect, scatter/gather, synchronous drive 
support, duplexing and mirroring 

► DOS, OS/2, Unix, NetWare 

EISA SCSI Host Adapter 

► Intel 80376; up to 8MB 
cache 

► EISA bus-master trans¬ 
fer rate up to 33MB/s 

► Disconnect/reconnect, 
scatler/gather, mirror¬ 
ing, duplexing and tape 
backup 

► DOS, OS/2, UNIX, 

SCO UNIX, NetWare, 

Windows 3.0 



DCE176 


























System Boards 


EISA 486 System Board 

► 486DX 33MHz* 

► M.5 MIPS performance 

► 128KB of external 
write-back cache 

► 8 EISA bus slots 

► Integrated I/O— IDE, 
floppy, parallel, serial 
and PS2 mouse ports 

► Weitek 4167 socket 

► Surface mount design 

► Mylex BIOS 



MNE486 


ISA486 System Board 

► 486DX 33/50MHz° 

► 14.9 MIPS performance 
at 33MHz 


► 64 to 256KB ofextemal 
write-back cache 

► 7 ISA bus slots 


► On-board I/O— IDE, 
floppy, serial and 
parallel ports 

► Weitek4I67 socket 


► Surface mount design 

► Mylex BIOS 
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MDI486 


° 50MHz available Ql. 1992 
« Available Ql, 1992 
000 Available Q2, 1992 












































Multiprocessing System 




mfftfx 


► 64-bit 267MB/s fully symmetric 
multiprocessing bus 

► Four 486 50MI Iz CPUs with 
up to 512KB write-back cache 

► EISA bus for 
high-performance I/O 

► Up to 512MB of ECC memory 

► Fully scalable and field 
upgradable 

► All EISA peripherals available 
from Mylex; Mylex BIOS 

► UNIX V4, Novell NetWare 
286/386, SCO MPX, MS-DOS, 
Windows 3.0 and LAN 
Manager supported 

Available Ql, 1992 


CPU Board 


Multiprocessor Inierrupt Contri.ilkr 


EISA Bus Interface Backplane 


ECC Memory Controller 












































Disk Array Subsystem 



► Fastest disk array subsystem 
on the market-includes disk 
array enclosure, controller, 
host adapter and software 

► Five SCSI-2 (last and wide) 
channels-each channel 
supports up to 20MB/speak 
throughput 

► EISA host adapter uses 1 ntel 
i960CA 32-bit RISC processor 

► Up to 64 MB of write-back 
cache 

► Modular support lor single- 
ended or differential SCSI 
channels 

► Flash EPROMs for easy 
firmware field upgrades 

► Striping with built-in support 
tor various RAID levels 

► Disconnect/reconnect with 
full multi-threading, 
scatter/gather, command 
queuing, duplexing, mirroring 
and spanning 

► Fault tolerance features in¬ 
clude automatic drive failure 
detection, hot replacement 
and transparent rebuild 

Available Ql, 1992 



DACWO Host Adapter 






Ethernet LAN Adapters 



► Four lOBase-T Ethernet ports 

► Four Intel 8259632-bit Network Interface Controllers (NIC) 

► 256KB dual-ported SRAM (64KB per NIC) 

► Intel 82355 EISA bus-master interface controller 

► Up to 16 ports per host with lour LME596 adapters 

► Supports Novel I NetWare 3.11, UNIX TCP/IP and NDIS 


EISA Ethernet LAN Adapter 

► DP8390 Network Interface 
Controller 

► EISA shared-memory transfer 
rates up to 16MB/s 

► Support for both thick- and 
thin-Ethernet interfaces 

► Novell certified 

► Supports Novell NetWare 
2.15, 2.2, 3.0, 3.1 and 3.11, UNIX, 
and OS/2 LAN Manager 



LNE390A 


ISA Ethernet LAN Adapter 

► OP8390 Network Interface 
Controller 

► Shared-memory transfer 
rates up to 2MB/s 

► Support for both thick- and 
thin-Ethemet interfaces 

► Supports Novell NetWare 
2.15,3.0, and 3.1 and UNIX 














Graphics Controllers 


EISA Graphics Controller 

► TI34020 40MHz 
graphics processor 

► 1600x1200 non¬ 
interlaced resolution 

► 8 bit-planes for 256 
simultaneous colors 

► TIGA 2.05 compatibility 

► VGA on-board 

► Drivers for Windows 
3.0, AutoCAD and 
X-Window 



EISA Graphics Controller 

► TI34020 32MHz 
graphics processor 

► 1280 x 1024 non¬ 
interlaced resolution 

► 8 bit-planes for 256 
simultaneous colors 

► TIGA 2.05 compatibility 

► VGA on-board'” 

► Drivers for Windows 
3.0, AutoCAD and 
X-Window 




EISA Graphics Accelerator 

► S3 graphics accelerator 

► EISA bus data transfers 


► 1280 x 960 x 16 or 1024 x 768 x 256 resolution 

► 100% VGA compatible 

► Drivers for Windows 3.0, AutoCAD, 
X-Window, GEM 3.1 and many more 



ISA Graphics Accelerator 

► S3 graphics accelerator 

► ISA bus data transfers 

► 1024 x 768 x 256 resolution 

► 100% VGA compatible 

► Drivers for Windows 3.0, 
AutoCAD, X-Window, GEM 3.1 
and many more 































Mylex Has You 
Covered Worldwide. 

For more Information on Mylex products, please call your closest distributor 
or contact us at 1-800-77-MYLEX or 1-510-796-6100. Or, fax the domestic sales 
department at 1-510-745-8016 and international sales at 1-510-745-7521. 


U.S. Distributors 

Ingram/Micro D 
Tel: 1-800-456-8000 
Merisel 

Tel: 1-800-637-4735 

Canada 

Sidus Systems, Inc. 

► Thornhill, Ontario 
Tel: 416-882-1600 
Fax: 416-882-2429 

► Ottawa, Ontario 
Tel: 613-749-2443 
Fax: 613-749-3850 

► Vancouver, BC 
Tel: 604-322-1711 
Fax: 604-322-1722 

► St. I^iurent, Quebec 
Tel: 514-731-9050 
Fax: 514-731-1069 

Australia/ 

New Zealand 

Computa Vision 
* Melbourne 
Tel: 613-877-2700 
Fax: 613-877-2614 

► Sydney 

Tel: 612-957-3477 
Fax: 612-957-2866 

Lingo Computer 
Systems Ltd. 

Tel: 649-3079-025 
Fax: 649-3079-026 
I PC New Zealand 
Tel: 649-79-7052 
Fax: 649-3076-412 

Europe 

Austria: 

Astco 

Tel: 43-1-330-7941 
Fax: 43-1-330-79412 

Belgium: 

Celem Computers 
Tel: 32-41-67-64-34 
Fax: 32-41-67-65-15 
Datatech-S. Service 
Systems 

Tel: 32-3-326-32-37 
Fax: 32-3-326-32-96 


Denmark: 

Delfi Technology A/S 
Tel: 45-44-99-09-00 
Fax: 45-44-99-09-46 

Finland: 

Mikrolog OY Ltd. 

Tel: 358-0-804-611 
Fax: 358-0-803-6617 

France: 

Dymag 

Tel: 33-1-30-21-50-69 
Fax: 33-1-30-21-17-86 

Nucleus 

Tel: 33-1-69-07-61-99 
Fax: 33-1-69-07-82-3 

Polywell Computers 
Tel: 33-1-49-63-32-88 
Fax: 33-1-48-61-18-26 

Germany: 

Interquad Computer 

Tel: 49-6104-6999-0 
Fax: 49-6104-6558-2 

lobster Computer 
Tel: 49-30-618-40-80 
Fax: 49-30-618-80-95 
Geva Datentechnik Gmbh 
Tel: 49-2404-5500-0 
Fax: 49-2404-5500-99 
Greece: 

Digital Technology 
Hellas 

Tel: 30-1-956-7842 
Fax: 30-1-956-7631 

Hungary: 

Pentacomp 
Tel: 36-1-182-0385 
Fax: 36-1-182-0385 

Italy: 

Jen Elettronica 
Tel: 39-733-224-012 
Fax: 39-733-224-035 
Norway: 

Jotronics A/S 
Tel: 47-4-66-37-91 
Fax: 47-4-66-66-40 


Plus Data 
Tel: 47-4-55-50-22 
Fax: 47-4-55-21-61 

Spain: 

Galileo Ingenieria Y 
Servicos 

Tel: 34-22-200-200 
Fax: 34-22-202-882 

Sweden: 

Gluggstorps 
Argenturer AB 
Tel: 46-418-500-15 
Fax: 46-418-504-72 
Shelif Elekronics AB 
Tel: 46-8-32-26-09 
Fax: 46-8-31-56-19 
Switzerland: 

Paradigm Computer 
Peripherals 
Tel: 41-56-95-15-55 
Fax: 41-56-95-15-05 
The Netherlands: 
Geveke Electronics 
Tel: +31-20-5861580 
Fax: +31-20-58615655 
Hazecamp 
Computers B.V. 

Tel: 31-15-141-979 
Fax: 31-15-136-401 
United Kingdom: 

ADC 

Tel: 44-203-715-858 
Fax: 44-203-714-462 

Ideal Hardware 
Id: 44-81-390-1211 
Fax: 44-81-399-4382 
Weslbase Technology' 
Tel: 44-291-430-567 
Fax: 44-291-430-484 
Yugoslavia: 

Drzavna Zalozba 
Slovenije 

Tel: 38-6-121-1626 
Fax: 38-6-121-5675 


NIL Systems Integration 

Tel: 38-61-372-809 
Fax: 38-61-372-809 

Hie Middle East 

Egypt: 

Metra Computers 
Tel: 202-3474783 
Fax: 202-3610475 

Saudi Arabia: 

Electrical and Electronic 
Contracting Co. 

Tel: 966-2-6690221 
Fax: 966-2-6690225 

Turkey: 

Karma Bilgisayar Sanayi 

Tel: 90-1-1740068 
Fax: 90-1-1730535 

Pacific Rim 

Hong Kong: 

Madihurst Limited 

Tel: 852-529-0356 
Fax: 852-866-2691 

Quest Computer 
Tel: 852-548-9129 
Fax: 852-858-0045 

Korea: 

I Iarsper Technology, Inc. 
Tel: 822-578-2477 
Fax: 822-578-6955 

Singapore: 

Pet Computers Service 
PTE LTD. 

Tel: 65-296-7222 
Fax: 65-296-1293 

South America 

Argentina: 

Centro Instrumental 
Tel: 54-41-66616 
Fax: 54-41-24-4763 

Brazil: 

Quantum Computadores 

Tel: 55-11-212-4644 
Fax: 55-11-212-2934 


Mylex Corporation 

34551 Arden wood Blvd., Fremont, CA 94555-3607 

€> 1991. Mylex Corporation. Specifications subject to change without notice. The Intel Inside Logo 
is a trademark of Inlcl Corporation. All trademarks are the property of their respective holders. 
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£6,8 I 1 


Netware 3.1I far up to 20 users 
{optional version for up to 100 and 250 users) 
PLUS 

Elonex PC-42GXV EISA File-server 
20MHi 486SX epu. Sk cache, 0MB RAM (max 
64MB), IGB scsi hard disk, with 32-bit cacheing 
control, 7 drive bays, 32-bit Ethernet card. 
25QW psu, heavy duty Uninterruptable Fewer Supply. 


Netware 2,2 for up to (0 users 
(optional version for up to 50 and 100 users) 
PLUS 

Elonex PC-433B File-server 
33MHz 486DX epu, 64k cache, 8MB RAM (max 
32MB), 400MB ide hard disk, S drive bays, 
intelligent 16-bit Ethernet card. 


Netware 2-2 for up to 5 users 
(optional version for up to 10, 50 and 100 users) 
PLUS 

Elonex PC-42QXB File-server 
20MHt 486SX epu, 3k cache, SMB RAM (max 
321MB), 200MB ide hard disk, 5 drive bays, 
16-bii Ethernet card. 


SAMPLE CONFIGURATIONS 

(excluding carriage and VAT) 


with Mouse, 16-bit Ethernet card and boot ROM 


PC-320X M 1 6k cache r IM B RAM £7 1 0 


PC-333 M 32k cache, 2MB RAM £960 


PC-420XM 8k cache, 2MB RAM £1 r 0l0 


PC-433M 64k cache, 2MB RAM £1,360 


Call Response Computer Maintenance 
(081-965-3225) for a free on-site installation survey 
and/or subsequent on-site support. 

Elonex® Is a registered trademark of Elonex pic. 
Netware is a trademark of Novell Inc, Unix is a 
trademark of AT&T. 486SX, 486DX are trademarks 
of Intel Corp, All Items are said subject solely to 
Elonex K s terms and conditions. Prices and specifi¬ 
cations may be subject to change without notice. 


Tel 081-452 4444 

-Fax: 001-452-6422- 

Elonex pit, 2 Apsley Way, London NW2 7LF 


Tel (0274) 307226 

-— -- Fax: (0274) 307294- 

Elonex pic, 7-9 Campus Road, 

Usterbills Science Park, Bradford BD7 IHR 

-Tel 10-41 42 26 Fax 10-41 45 96- 

Mark tech (Benelux) SA, Wav re (Bierges), Belgium 


Orchestrated Power 


Netware 3,11 for up to 100 users 
(optional version for up to 250 users) 
PLUS 

Elonex PC-450F EISA File-server 
50MHz 486DX epu, 128k cache, BMB RAM 
(max 64MB), 1,4GB scsi hand disk, with 32-bit 
cacheing control, 10 HDD bays, 32-bit Ethernet 
card, 350W psu, heavy duty UPS. 


£ 8,161 


Netware 2,2 for up to 50 users 
(optional version for up to 100 users) 

PLUS 

Elonex FC-433F EISA File-server 
33MHt 486DX epu, 128k cache, 8MB RAM 
(max 64MB), 1.4GB scsi hand disk, with 32-bit 
cacbeing control, 10 HDD bays, 32-blt Ethernet 
card, 3SOW psu, heavy duty UPS, 


£ 2,052 


£ 4,037 


Tel 1-6797774/5 Fax 1-6791728 
ERS Computers, Dublin, Eire 



PERSONAL 

COMPUTERS 


Few manufacturers can match Elonex for its powerful new range of Personal Computers 
and build them to the quality normally associated with far more expensive brands. 

Fewer still can supply you directly as wide a choice of high performance File-servers and 
Workstations, all fully installed and ready to run under Netware and Unix. 

Only a handful possess the in-house expertise to help you get the maximum out of 

connecting them together. 

None offers complete solutions as flexible and cost-effective as ours. 
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INTERNATIONAL MICROBYTES 


JESSI Backs Down on Non-European Research 
Collaboration 

T he row that blew up between ICL and the Joint European Submicron Sili¬ 
con Initiative in November 1990 has finally been resolved* When Fujitsu 
took control of ICL in November 1990, other members of JESSI prevented ICL 
from remaining a member of some of the semiconductor initiatives that had been 
set up in previous years. The other members suggested that, by allowing ICL to 
participate, they would be giving the Japanese access to research in Europe. 
Officials at the European Commission have settled the row, opening talks with 
research bodies in the U.S. and the Far East. 

The first new project initiated will be in the field of robotics and will include 
input from research bodies in Europe, Japan, the U.S., Canada, and Australia. 
At present, the group is examining further collaborative projects, and it is form¬ 
ing a joint research steering committee. This type of collaboration was sug¬ 
gested to ESPRIT (the European research program in information technology) 
in 1989 by Japan and the U.S., but many members of the project thought it was 
simply a way for the U.S. and Japan to get access to European research and 
markets. 

There are those within the information technology industry who have been 
campaigning against the “Fortress Europe” mentality for years. When Mitsu¬ 
bishi acquired Apricot last year, it met with a wall of suspicion about the motives 
of its parent company. Now, more positive attitudes regarding joint R&D should 
bring more investment capital to Europe, especially from the Japanese. 

—Andy Redfem 


General-Purpose MIMD Group Ready to Launch 
New Parallel Computer 


M embers of the European-based 
general-purpose Multiple In¬ 
struction/Multiple Data parallei-comput- 
ing-project group announced plans to 
commercially exploit a joint design for a 
general-purpose parallel computer. The 
group claims to have prelaunch systems 
installed at customer sites, but it was not 
willing to reveal details of the specifica¬ 
tion of Europe’s answer to the parallel 
products developed by U.S. manufac¬ 
turers such as Intel, Thinking Machines, 
and N-Cube. The three partners in the 
general-purpose MIMD project—Par- 
sys, Meiko, and Tel mat—revealed that 
the machine was based on three proces¬ 
sors—believed to be the Intel 860, the 
SPARC, and the Inmos T900G. 

The group claims that the prototype 
machines have exhibited significant 
performance improvements over their 
American counterparts, but the real ad¬ 
vantage comes from the Application Sup¬ 


port Interface. ASI is a core element of 
the general-purpose MIMD project and 
aims to provide a common applications 
interface on every machine from PCs up¬ 
ward. 

The ASI goal is to allow any applica¬ 
tion developed on a wide range of sup¬ 
ported architectures to be ported to its 
own high-performance parallel machine 
with a minimum of effort. ASI will sup¬ 
port industry-standard techniques where 
applicable (e.g., using the X Window 
System for a user interface) but will set 
new standards in those areas where no 
standards exist. ASI will be available for 
FORTRAN, C, and C++, and all soft¬ 
ware that supports ASI is guaranteed to 
work on any ASI-conforming machine. 

The development of a general-purpose 
MIMD has become a Holy Grail for the 
high-performance computer arena. The 
first work in parallel computing quickly 
brought about the realization that using 


NANOBYTES 


Digital TV transmission and 
real-time video telephones are 
held back by one major hurdle— 
the volume of data. Cramming 25 
256- by 256-pi xel images per 
second down a telephone line is 
far from practical, even using 
data-compression techniques. 

One of the best techniques for 
data compression developed so far 
is the use of fast Fourier trans¬ 
forms to convert the image from 
the spatial domain into the fre¬ 
quency domain, where many of 
the minor, unimportant frequen¬ 
cies can be removed. The FFT 
data is then sent along the line 
and reconstructed into the spatial 
image at the other end. Al¬ 
though some quality is lost in 
the process for moving video 
images, the distortion is far less 
noticeable than with still 
images* The problem is that the 
FFT or its cousins, the discrete 
cosine transform and the discrete 
Fourier transform, are all very 
complex calculations, taking nor¬ 
mal processors many hundreds 
of clock cycles to process. Sharp 
claims to have solved this prob¬ 
lem by producing the world’s fast¬ 
est digital-signal-processing 
chip—the LH9124 Digital Signal 
Processor, 

Sharp claims that using three 
of the chips in a cascaded config¬ 
uration allows an FFT to be 
processed in just 25 /*s. By 
integrating an FFT with the 
Sharp automatic address genera¬ 
tor, the processor can step un¬ 
aided through an enormous array 
of data and simply deliver the 
FFT results to another bank of 
memory. In addition to data 
communications applications, 
Sharp expects the LH9124 
Digital Signal Processor to be 
used in spectral-analysis appli¬ 
cations, image recognition, and a 
number of different areas of 
medical image processing. □ 
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multiple instructions, running on mul¬ 
tiple processors with multiple data, was 
very complex. So far, the applications 
that have benefited the most from par¬ 
allel systems are the ones that can be 
represented in the Single-Instruction/ 
Multiple-Data model; for example, an 
image-processing system for feature 
recognition can be simply implemented 
in the SIMD model. Instead of one pro¬ 
gram looking at all the data, a number of 
processes running the same program can 
examine small areas of the data; there¬ 
fore, a performance improvement is 
achieved. Unfortunately, not all data 
sets can be broken up so that multiple 


U nix System Laboratories, develop¬ 
er of Unix System V, and Chorus 
Systemes, the French developer of the 
Chorus/Mix microkernel operating sys¬ 
tem (see “Chorus of Approval,” May 
1991 BYTE, International Section), have 
reinforced ties between them by agreeing 
to a parallel development program. In a 
broad agreement, the companies have 
committed themselves to ensuring that 
their operating-system products evolve in 
step, letting users migrate to Unix Sys¬ 
tem V release 4-based microkernel prod¬ 
ucts. In related announcements, USL 
revealed a $1 million investment in 
Chorus, while Chorus announced that it 
would be a USL SVR4 value-added re¬ 
seller in Europe. 

The Chorus/Mix microkernel has long 
been acknowledged as one of the best mi- 


I n the latest of a number of recent law¬ 
suits, the Business Software Alliance 
(BSA) has announced the filing of a legal 
action against Hoechst Taiwan. The Tai¬ 
wanese subsidiary of the German indus¬ 
trial conglomerate was the subject of a 
surprise raid by the Taipei police de¬ 
partment. 

Hoechst Taiwan is accused of routine¬ 
ly copying software across a wide range 
of PCs used in its offices—one estimate 
suggests that some 60 percent of the ma¬ 
chines examined were found to contain 
unauthorized copies of programs. For 
some time, Taiwan has been trying to 
clean up the software-copying problem. 

Back in the U.K., the BSA conducted 
the largest-ever court-ordered software 


versions of a single application can sensi¬ 
bly deal with them. Hence, there is a 
need for a parallel machine that can run 
multiple versions of different applica¬ 
tions on multiple data sets across mul¬ 
tiple processors. 

The general-purpose MIMD initiative 
was set up under the control of ESPRIT 
(the European research program in in¬ 
formation technology), and, as with 
many large European projects, a consid¬ 
erable amount of skepticism toward the 
project still exists. There seems to be a 
lot of talk but still no genuine sightings of 
any hardware. 

—Andy Redfem 


crokernel operating systems available. 
The deal with USL reinforces Chorus’s 
position, providing it with development 
tools and support for its future products. 
The Chorus/Mix microkernel is basical¬ 
ly a low-level, multiprocessor operating 
system that is small enough to run on 
every node in a processor array and quick 
enough to support real-time applica¬ 
tions. The real-time support has contrib¬ 
uted significantly to Chorus’s success, 
especially in the French market, where 
several large industrial plants are con¬ 
trolled by the distributed real-time facili¬ 
ties that Chorus provides. Other compa¬ 
nies that are already using the Chorus/ 
Mix microkernel include Unisys, Alca¬ 
tel, GEC/Plessey Telecommunications, 
and SGS-Thomson. 

—Andy Redfem 


inspection at the offices of Mirror Group 
Newspapers and the European. The 9- 
hour inspection took place in five differ¬ 
ent buildings and was conducted on be¬ 
half of Aldus, Autodesk, Lotus, Mi¬ 
crosoft, and WordPerfect. 

Some 8000 pieces of software were 
examined during the raid, and a mere 
100 applications were found to be legal 
copies. Both Mirror Group Newspapers 
and the European are contesting the al¬ 
legations, and the evidence gathered dur¬ 
ing the raid has yet to be presented in 
court. Mirror Group Newspapers has 
been offered a £250,000 settlement to 
cover the cost of all the unlicensed soft¬ 
ware. ■ 

—Andy Redfem 


NANOBYTES 


Following the success of its pro¬ 
cessor upgrade for the crippled 
IBM PS/2 Model 50 Z, Austra¬ 
lian processor and memory-board 
manufacturer Hypertec has an¬ 
nounced two new products for the 
Model 50 and Model 30 286 ma¬ 
chines. The daughterboards plug 
into the 286 processor socket and 
provide a 20-MHz 386SX, 64 KB 
of zero-wait-state cache memory, 
and a 387SX coprocessor socket. 
Hypertec is confident that the 
Hyperace 386SX will bring new 
life to the slightly tired-looking 
machines. Basically, with the card 
installed, the upgraded machines 
can run 32-bit software, including 
Microsoft Windows 3.0 in en¬ 
hanced mode, Quarterdeck 
QEMM, and Novell NetWare 
386. Although the upgraded ma¬ 
chines will not run quite as 
quickly as similarly specified ma¬ 
chines, the 64-KB cache helps to 
reduce the time the processor 
spends waiting for the slower sys¬ 
tem memory to become available. 
The card costs £449, and it is 
available across Europe and the 
Pacific Rim through Hypertec’s 
distributors. □ 

XVision, the Windows 3.0 X 
Window System server that lets 
you run X applications on a re¬ 
mote Unix machine, is soon to be 
available worldwide through an 
OEM agreement. Visionware, the 
U.K. developer of XVision, has 
signed an OEM agreement with 
Europe’s largest information 
technology company, Siemens- 
Nixdorf 1 .1 format nnssysteme. 
XVision has been selling through 
distribution in the U.S. for some 
time, but Visionware has failed to 
make any significant sales in Eu¬ 
rope. This agreement gives Sie- 
mens-Nixdorf the right to manu¬ 
facture the English version under 
license and to produce its own 
German version as well. To ac¬ 
commodate new users in the 
U.S. and Europe, Visionware has 
also extended its technical-sup- 
port hours. Now you can call the 
company up until 10:00 p.m. 

U.K. time. ■ 


USL and Chorus Systemes Tie the Knot 


BSA Takes On Taiwanese and Mirror Group 
Newspapers 
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bQOOOOOOO 

IDE cache HDD 
control ler 


WHICH 

COMPUTER? 

BEST 

BUY 


Dan-386c,33 





ENGINEERED 

FOR 

EXCELLENCE 




People think that ail PC 
companies are alike. 

In truth, there are not many 
that can offer a range of high 
quality personal computers from XT to 486 with 
the specification of your choice at a price that 
cannot be ignored . Add to this professional tech¬ 
nical support both before and after purchase and 
you have the ideal solution to your PC needs. 


IDE HDD CACHE 
CONTROLLER 


285 


This is an intelKigent controller rhai uses its own 80186 
microprocessor So free your computers CPU from sil¬ 
ling around and waiting for ihe disk. Cache memory stee 
1MB (max 16MBV 

_ _ (Cana test on a 

Average HDD speed; O.OlTIS 2g m g ^ d j^j 


*The addition of llie hard disk caching ccntraller gives 
the balance thal you'd otherwise need an EISA-based 
system for, hut at considerably lower cost. You could 
opt not to buy the cacfirng hard diskconirotler. and save 
£205. But frafd be a false economy. You'd be the firsl 
to kick yourself If you experienced what the machine is 
capable of wth ft,* 

Computer Buyer. AUG 91 


ADD ONS WITH SYSTEM 


ALL SYSTEMS SOLD WITH HARD DJSK DRIVE 
INCLUDE MS DOS 5.0. 

Delivery to most of UK for one system ts £15,00, Prices 
exclude VAT. All systems have aoe year back-to'base 
warranty, fast turn around service and optional on-site 
maintenance (B-hour response}, 14 DAY MONEY SACK 
GUARANTEE IF NOT SATISFIED (excludes printers), 
SHOWROOM HOURS: MGNDAY-FRIDAY 1Gam-6pm 



£ 


E 50,PD 

£ w.m 

£ 20.00 


Auihoditd Dtaltr 


S dan TECHNQLOt 


Dan-486c/33 

64K CACHE SYSTEM 


£ 


776 


* 33MHz Main board with iBD4B6'33 Microprocessor. 
AMI BIOS, 64KB (upgradable to 256KB} cache memory 
& Shadow RAM for System 8 Vitteo BIOS * 1 MB BAM 
ot board 1 32MB max}. 


MONITOR 


14' mow 
VGA 

14' cctour 17"rakhjr SVGA. 
SVGA (Mn-inbarlacad 

NO HDD 


£ 690 

1044 

1519 

40MB,■■28ms 

IDE 

£1061 

1215 

1090 

88MB/19ms 

IDE 

£■ 145 

1298 

1773 

12 5MB/ 19m 5 

IDE 

£1227 

1380 

1055 

210MB,T Sms 

IDE 

£1380 

1541 

2016 

420MB/14ms 

■IDE 

£1742 

1395 

2370 

660MB/15ms SCSI 

£2020 

2180 

2055 


Add £42.00 for every additional 1MB HAIM. 

Subtract E4Q.0Q Irom mono VGA price for mono Hercules. 


Dan-486SX/20 

64K CACHE SYSTEM 


594 


■ 20MHi Main board with BO406SX'2O Microprocessor, 
AMi BIOS, 64KB (upgradable to 256KB) cache memory 
& Shadow RAM far System &. Video BIOS * 1 MB FLAM 
on board (32MB max). 


MONITOR 


14" mono 

14" odour 

17”colour SVGA 


VGA 

SVGA 

nw-interractd 

NO HDD 


£ 708 

032 

1337 

AOMB/20ms 

IDE 

£ 879 

1033 

1500 

B8MB/19ms 

IDE 

£ 963 

1116 

1591 

125MB/ Virus 

IDE 

£1045 

1198 

1673 

21DMB/1GHB 

IDE 

£1206 

1359 

1834 

42QMB/14m.& 

IDE 

£1560 

1713 

2106 

660 M Bf 15ms SCSI 

£1844 

1998 

2473 


rtUU UU IUI CVOiy dUUIIKJriHI I P.TD I-IRIVI 

Subtract £40,00 tram mono VGA pnde for mono Hercules. 


Dan-386c/40 

64K CACHE SYSTEM 


527 


* 40MHz Mam board wrih S0386-4D Microprocessor, 
AMI BFOS, 64KB (upgradable 1o 256KB) cache memory 
& Shadow FLAM for System & Video BfOS - 1 MB RAM 
on board (32MB max}. 


MONITOR 


14" niflfHi 
VGA 

14* odour 1 T eotour SVGA 
SVGA nan-iNlarlacstt 

NO HDD 


£ 641 

795 

1270 

40MB/28m5 

IDE 

£ 812 

966 

1441 

8BMB/19ms 

IDE 

£ 896 

1049 

T524 

125MB/19ms 

IDE 

£ 978 

1131 

1605 

210MB/1 Sms 

IDE 

£1139 

1292 

1767 

420MB/14ms 

IDE 

£1493 

1640 

2121 

660MB/15ms SCSI 

£1777 

1931 

2406 


Add £42.OD lor every additional 1MB RAM, 

Subtract £40.GQ (ram mono VGA price for mono Hgrcules. 


Dan-386c/33 

64K CACHE SYSTEM 


£ 


516 


* 33MHz Main board with 80366 33 Mkiroprocessor, 
AMI BIOS. 64KB (upgradable to266KB) cache memory 
8 Shadow RAM for System & Video BIOS * 1MB RAM 
on board (32MB max). 


MONITOR 


14" TOXIC 
VGA 

14" cdftjr17"tniour SVGA 
SVGA (iGn-inHjar!ac«d 

NO HDD 


£ 630 

704 

1259 

40 MB/20 ms 

IDE 

£ 801 

055 

1430 

30 MB/19ms 

TDE 

£ 865 

1038 

1513 

125MB/19ms 

IDE 

£ 967 

1120 

1595 

210MB/15ms 

IDE 

£1128 

1261 

1756 

420MB/14ms 

IDE 

£1402 

1635 

2110 

860MB/1 Sms SCSI £1706 

1920 

2395 


Add £42.00 for every additional 1 MS RAM, 
Subtract £40.M (mm mono VGA price for mono Hercules. 


Dan-386/25 

SYSTEM 


431 


* 25MHz Zero wall slate main heard with 803B6-25 
Microprocessor . AMI BIOS, Shadow RAM for System 6. 
Video BIOS ■ 1MB RAM (6MB max). 


GRQWN : HOUSE: WORTH CIRCULAR RD fcnr Abbevda! 



12 M-an.lna on-site mamiEnanct 
^Application form aim be piavidatf with system 
B-JS" i. 2 Mb Fiappy Disk Dma 
dan Microsoft ccmpal-bic Soria! Mouse 
Mpnrtejr A Kay board EJfluTisign leaijs (pair} 

SVGA Card Memory Upgrade icst'TES^soKis £ 3P 00 
1GB‘15mfi SCSI HDD Upgrade hum 42Q IDE E766.DD 
60-12CMB fapo Streamer (DC6K) tape type] £369.00 
t5P^5a/5DOMB Tape Streamer 

(DC6150:006350 tape type} £475.00 

MS-WINDOWS. Version 3.0 £ 57.DD 

MS-DOS Verstort S.D £ 5Q.D0 

Wdritgtatien Case iDSfevpi jimucm', Upgrarte £ 40.00 

Min. Tower Case Upgrade £ 19 DO 

Full Tower Case Upgrade £ 59.00 

Maths co-processors lor all systems P O A. 

All 14’ VGA systems coma wflh 256KB of memory 
on ttie VGA carp (64Qx4SD/t6 colours}. 

DAN TECHNOLOGY Systems prices and specifications 


MONITOR 


'\4* rmm 

VGA 

14" CckMjr 1 T colour SVGA 

SVGA nor r:eriacEd 

NO HDD 


£ 545 

699 

1174 

40 MB/20 ms 

IDE 

£ 716 

070 

1345 

86 MB/19 ms 

IDE 

£ 800 

953 

1420 

125MB/1 Sms 

IDE 

£ 062 

1035 

1510 

210MB/15ms 

IDE 

£1043 

1196 

1671 

420MB/14 mg 

IDE 

£1397 

1550 

2025 

060MB'15ms SCSI 

£1681 

1035 

2310 

Add £42.00 for every additional 1MB RAM. 

Bubhact £40.00 from mono VGA price for mar® Hercules. 


All systems include the following as 
standard: - Small footprint case ■ 200W 
Power supply * 102 UK Keyboard * 
1.44MB Floppy drive ■ IDE Hard& Floppy 
disk control ler * 1 Parallel & 2 Serial ports. 


are subjecl lo change without notee. 
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NEWS 


INTERNATIONAL SHORT TAKES 


Free Text Retrieval Performed the Ideal Way 


wrdi Uw 
HTTP UK 

l-frtS -6271 direct 


iii npnrt E pari *ci« 
> C:\lDErtL\rUOMrsPHOME — 



R01-5*3-123d subd 
Uinblcdan Bridge House 
1 Hartfiold Road 
Uinblodon SV19 3HU. 
Fax: 001 
ftds: Ros 
Circa Ut 
fla idonhe BYTE US 
FEDEX 


i, Hom> End. PgUp. PgDn, letter; Ent«r=select. Enc^canopl 


I dealist from Blackwell 
Scientific is a text-oriented 
database program that com¬ 
bines the best features of 
structured and free-form 
databases and text-retrieval 
systems. I was delighted when 
Idealist arrived on a single 
514-inch floppy disk with an 
encouragingly slim manual; 
this program is no hard disk 
eater. 

To install the program, you 
just copy the distribution disk, 
although you may later want to 
modify the screen colors and 
other configuration parame¬ 
ters that are held in a text file. 
Idealist lets you call your fa¬ 
vorite text editor from within 
its own menu system to modi f y 
the text file and others (e.g., 
record templates). A minimal 
WordStar-like editor, called 
TED.EXE, is also supplied. 

Idealist is a text-mode pro¬ 
gram. Its main screen looks 
very plain by today *s cosmetic 
standards, although it sup¬ 
ports mouse operation. You 
can access Borland-style pull¬ 
down menus by using a mouse 
or by pressing the Alt key and a 
letter key. 

The screen is divided be¬ 
tween a narrow window down 
the left margin and a large 
window that occupies the rest 
of the screen. Field names ap¬ 
pear vertically in the leftmost 
window and their correspond¬ 
ing text to the right. Idealist 
fields are of variable lengths, 
so any additional text will 
word-wrap and push the next 
field downward on the screen. 
The data screen scrolls up, 
down, and left to right. 

Each field in Idealist can 
hold up to 64 KB of text (to a 
total of 64 KB per record), so it 
can store entire articles and es¬ 
says. To add text, you just type 
as though you were using a 
word processor. Pressing Re¬ 
turn adds new lines to the cur¬ 
rent field, while pressing the 
up- or down-arrow keys lets 
you skip boundaries into the 
next or previous field. The 
editing functions are Word¬ 


Star-compatible (except that 
block operations can work 
only in entire line units) and 
are suitable for directly enter¬ 
ing large amounts of text. 

In Idealist, record types 
have names that are defined 
in stored templates (just the 
record name followed by a list 
of fields), and you can mix 
record types within a single 
file. When you press the F2 
key to create a new record. 
Idealist pops up a pick-list of 
all record types it knows for 
you to choose from. As with 
all lists in Idealist, you can 
select an item by typing part of 
the name or by clicking on it 
with a mouse. 

Idealist offers numeric, 
time, and date field types, but 
it allows only greater- and 
less-than tests on them; arith¬ 
metic is not supported. It in¬ 
cludes various text types, such 
as a smart name type, that Ide¬ 
alist can parse and rearrange 
into various academic publish¬ 
ers’ names and initial conven¬ 
tions (e.g.. Smith, JP or J. P. 
Smith). You can add your own 
name conventions, too. 

Like a text-retrieval system. 
Idealist indexes every word 
you enter except for common 
noise words defined in a sepa¬ 
rate, editable, stop-list file. 
To search a database, you 
press the F5 key and enter a 
search term, which may in¬ 
clude the Boolean connectives 
AND, OR, and NOT, or the * 
wild-card character. You can 
search for words that sound 
alike (soundex) by enclosing a 


term in double quotes, and you 
can set up synonym definitions 
to catch related words. 

The result of your search is 
what Idealist calls a hit list 
(i.e., a subset of your data¬ 
base). This hit list is the heart 
of Idealist. You can overview 
the hit list in a scrolling win¬ 
dow that contains just the first 
lines of the records from 
which you can choose. You 
can sort, print, export, delete, 
or run a macro over the hit-list 
items. Moreover, you can ex¬ 
pand or contract the hit list by 
specifying further search cri¬ 
teria that include, exclude, or 
remove items in an incremen¬ 
tal fashion. You can also save a 
hit list, perform an unrelated 
search, and then return to the 
original. 

Idealist features an elegant 
cross-reference facility. You 
can click (or press the F9 key) 
on any phrase contained in 
brackets, whereupon Idealist 
saves the current hit list and 
searches for this new phrase. 
Pressing the F10 key back¬ 
tracks to the saved hit list. 
This cross-reference feature 
can be nested to up to 99 levels. 

The importing facilities in 
Idealist are the strongest I’ve 
encountered in any program. 
You can import inflected files 
(i.e., files that already contain 
field identifiers or tags) from 
other databases or nonin fleet¬ 
ed text files. One way to im¬ 
port noninflected text is to 
preprocess it using, for exam¬ 
ple, AWK or Nife to add a type 
name and field delimiters to 


each record. Idealist has a bet¬ 
ter way of importing, how¬ 
ever—define an import record 
template, which resembles an 
ordinary record template with 
regular expressions appended 
to its fields. Idealist uses your 
expressions to match delimit¬ 
ing words in the text stream 
and parses the input into 
fields—neat and efficient. 

In this way, I imported my 
100-KB, 1136-record address 
database from AskSam in just 
3 minutes, 15 seconds. Most 
of this time was consumed in 
indexing the data. The index 
occupies 125 KB of hard disk 
space—almost as much as the 
data (129 KB), which you have 
to expect with this kind of re¬ 
trieval system. Incidentally, if 
you forget the name you are 
searching for after pressing 
the F5 key, you simply press 
the F1 key and the entire index 
appears in a scrolling window 
that you can select from. 

I have been searching for 
the perfect free-text database 
for years, and so far, Idealist 
is the closest by miles. Idealist 
is optimized for scientific and 
technical bibliographical 
work, but it will do nicely for 
business and personal data, 
too. Highly recommended. 

—Dick Pountain 


THE FACTS 


Idealist 

£225; network version 
for five users, £595 and 
up 

Requirements: 

IBM PC with 512 KB of 
memory and DOS 2.0 or 
higher. 

Blackwell Scientific 
Publications Ltd. 

Osney Mead 
Oxford 0X2 OEL 
UK. 

44-865-240201 
fax: 44-865-721205 

Circle 990 on Inquiry Card. 
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DOWTY 


GET AHEAD 
OF THE GAME 
MGRA1E TO FAST 
PACKET SWITCHMG 


Fast packet switching will be the core Wide Area 
Networking technology of the 90s and l^eyond. The 
reason lies in its high performance and in its efficient 
and flexible handling of data, voice and video. But you 
need a smooth migration path. One that protects your 
existing investments as well as providing tangible 
benefits. 

Only a company with unrivalled expertise in all aspects 
of networking - IAN and WAN - can have a proper 
grasp of the opportunities for integration raised 
by fast packet switching. Like Dowty 
Communications. We own and develop 
our own technologies, so integration is 
built in. And we never forget that 


critical networking installations need support, 
service and training of the highest order. With our 
enormous resources we are implementing Frame Relay 
interfaces within all our existing ranges - LANs, DCX 
network processors, X + 25 switches and concentrators 
and TDMs. And we have a completely new generation 
of fast packet switching systems about to emerge from 
development and test - optimised for the traffic 

patterns of the 90s. 
If you want to make a trek feel like a stroll - 
and still arrive ahead of the herd migrate 
with Dowty. Well bring you 
safely into the 21st century world of 
broadband communications. 



Dowty 

COMMUNICATIONS 

TALKING EUROPEAN ' 


Dowty Communications, Caxton fc fl&tford Business Park, 'ffittford, Herts WD18XH, United Kingdom. Tel: 0923 258000. International tel: +44 923 258148, Telex: 923325 CASE G. Fax: 0923 250829, 
Dowty International Offices: Americas, Tel: +1301317 7710. Australia, ® +612 4516655. Dubai, ® +9714 511632. France, ® +33 1 49 59 62 06. Germany, lei: +49 6182 65520. 

Hong Kong,® +85 2 598 0515. Japan,® +81 3 33431806. New Zealand.® +64 9 309 4212. Singapore,® +65 292*982. Spain,® +34 1 326 5220. 


Circle 413 on Inquiry Card. 
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INTERNATIONAL SHORT TAKES 


Databoss: Knocking Your Data into Shape 



P rogram generators have 
always been regarded 
with an air of skepticism. The 
original manufacturers of 
such products made extrava¬ 
gant claims about their appli¬ 
cations generators, which left 
many users dissatisfied. Da¬ 
taboss attempts to beat the 
critics with the claim that it 
can’t do everything, but what 
it can do, it does well. Data¬ 
boss is a complete environ¬ 
ment for developing relational 
database applications in Pas¬ 
cal, C, or C++. The author, 
Kedwell Software (Queens¬ 
land, Australia), has also in¬ 
cluded a WYSIWYG report 
generator that speeds up the 
development process consid¬ 
erably. 

Databoss generates all 
parts of the application, in¬ 
cluding data-entry windows, 
files, reports, menus, and ap¬ 
plications documentation. It 
also generates the reindexing 
and reconfiguration modules, 
letting you modify an existing 
database while retaining the 
existing data. 

The latest version of this ap¬ 
plications generator is version 
3.50, which now comes sup¬ 
plied with an excellent tutorial 
to help you explore the main 
features of the program. 

The software is supplied on 
dual media—three 720-KB 
and five 360-KB floppy disks. 
No other documentation was 
supplied, so I had to depend on 
the tutorial, which was clearly 
and concisely laid out. 

Installation is simple—you 
just log onto drive A and type 
Install. One disconcerting 
point: The default target drive 
on my copy of the program was 
A:\DBP. Although it is a 
simple matter to type over the 
A with a C, I must admit to be¬ 
ing surprised at the default 
setting. 

Although you should u$e 
this product in conjunction 
with C, C++, or Pascal, the 
default compiler and editor for 
Databoss are set to Pascal. 
Again, it is easy to change the 


defaults. One feature of the in¬ 
stallation program that I liked 
was that the absence of an ex¬ 
pected subdirectory did not 
halt or abandon the installa¬ 
tion procedure. The proce¬ 
dure just noted the absence of 
the subdirectory and asked 
whether it was OK to proceed. 

Once the program was in¬ 
stalled, I found it easy to use 
with its simple pull-down 
menus and very good software 
tutorial. One point that Ked¬ 
well Software stresses is that 
there are no run-time license 
fees. 

The menu generator pro¬ 
vides comprehensive facili¬ 
ties. You can create full¬ 
screen or windowed displays 
with the complete IBM char¬ 
acter set and full-color sup¬ 
port. Shading, fills, and shad¬ 
owing are also supported. You 
can have up to 255 overlapping 
submenus. Nine security lev¬ 
els are supported, and you can 
couple them to user queries for 
security and log-ins. In addi¬ 
tion, you can assign password 
protection as well as hot-key 
activation of menu picks. A 
neat feature for user-friendly 
applications is the ability to 
combine context-sensitive 
help with the menu options. 

The database entry screens 
are also easy to create. You do 
this task first when starting 
the tutorial. Like the menus, 
Databoss supports full or win¬ 
dowed screens, in mono¬ 
chrome or color, with paint 
lines and boxes. Date, time, 
application name, and key sta¬ 


tus can all be displayed. Con¬ 
text-sensitive help facilities at 
field level are also available, 
as is an indexed on-line refer¬ 
ence manual. The package 
supports automatic screen 
documentation, and, via the 
command menu, it can print 
directly to a printer. 

The databases that are gen¬ 
erated can have up to 16 index 
files per data file. This option 
should make accessing and re¬ 
trieving data quite quick. Each 
key can have up to nine seg¬ 
ments, and fields can be used 
in several keys. 

Two features will be of in¬ 
terest to smaller developers 
who wish to release demon¬ 
stration copies of their prod¬ 
ucts. First, you can distribute 
query-by-example features 
with an application, and sec¬ 
ond, you can limit the number 
of records for demonstration 
purposes. 

The applications generator 
itself uses customizable skele¬ 
tons, has a window editor, and 
supports template-driven field 
definitions. It also has fea¬ 
tures for data import and ex¬ 
port as well as data-query fa¬ 
cilities. It is supplied with 
a comprehensive on-line man¬ 
ual, over 300 pages long. The 
WYSIWYG report generator 
is supplied with default re¬ 
ports already set up for you to 
customize for your specific 
requirements. 

The package’s output is the 
generated programs in com¬ 
pilable industry-standard lan¬ 
guages, with a choice of menu 


or DOS-level execution. As 
you would expect, the applica¬ 
tions generated are very so¬ 
phisticated, with all the usual 
features, including full field 
editing, filed default and vali¬ 
dation checking, user-defined 
queries, automatic index 
maintenance, customization 
capabilities, and user-defined 
error messages. 

The last feature is a useful 
one. The times you encounter 
a nondescript error message 
within a package are probably 
too numerous to mention. Da¬ 
taboss lets the programmer 
insert meaningful error mes¬ 
sages that, if used properly, 
significantly reduce the num¬ 
ber of trivial technical-sup- 
port calls. 

Databoss is a complex pack¬ 
age that will take any user a 
reasonable amount of time to 
become familiar with. Be pre¬ 
pared to spend quite a few 
hours familiarizing yourself 
with the package before you 
start to use it to its full extent. 

—Gerald Janes 


THE FACTS 


Databoss 3.50 
£450 

Kedwell Software 
P.O. Box 122 
Brisbane Market 
Rock lea 

Queensland 4106 
Australia 
61-7-379-4551 
fax: 61-7-379-9422 

Circle 989 on Inquiry Card 

European distribution 
through 

Saxon Computing 
Arram Rd. 

Leconfield 
Beverley 
East Yorkshire 
HU17 7NP 
U.K. 

44-964-550697 
fax: 44-964-550920 

Circle 991 on Inquiry Card. 
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■DR Microdevices' 

2233 Samaritan Drive, San Jose, CA 95124 


BUY WITH CONFIDENCE FROM JDR! 

• 30-DAY MONEY BACK GUARANTEE 


• 1 YEAR WARRANTY 

• TOLL-FREE TECH SUPPORT 


MMC 


ORDER BY FAX TOLL-FREE ! 

Mettre en ordre au telephone gratis! 
Telephon bestellungen gratis! 

Ordine aI telephono gratis! 

Now it's even easier to order from JDR—you 
can fax us your order toll-free! Just use the 
number listed below for your country. 

Be sure to include your name, telephone 
number, address and credit card number on 
your order. Our International Sales staff can 
help with Certificates of Origin, Consularized 
Invoices, etc. Just list your Customs require¬ 
ments on your order. 

Of course, if you prefer, you can still 
telephone us at 408-559-1200. 



Sexa&ty / 979 

JDR Microdevices' 


CATALOG #15 


JDR's toll-free fax numbers: 

Argentina 

001-800-411-9537 

Australia 

0014-800-126-606 

Bahamas 

800-538-5005 

Bahrain 

800274 

Belgium 

11-92-38 

Canada 

800-538-5005 

Chile 

00*020-2520 

Colombia 

980-12-0671 

Costa Rica 

001-800538-5005 

Denmark 

8001-81-77 

Dominica 

800-5305005 

Dom. Republic 

800-5305005 

Finland 

9800157581 

France 

05.90.18.43 

Germany 

013081-2678 

Guatemala 

099-1120 

Hong Kong 

800-7503 

Indonesia 

008001+9720621 

Italy 

1678-78134 

Ireland 

1-800-558724 

Japan 

0031-112697 

Korea 

008-1800972-0821 

Luxembourg 

08004007 

Malaysia 

8000383 

Mexico 

95-800-538-5005 

Netherlands 

06-0224725 

New Zealand 

0800440321 

Norway 

05012668 

Panama 

1-800111-0178 

Philippines 

800111-1962 

Spain 

90099-1264 

Sweden 

020793-726 

Switzerland 

155-9793 

Thailand 

001-80011-972-0661 

United Kingdom 

080089-3971 

Uruguay 

001-800972-0791 

All OTHER COUNTRIES (408) SS9-02S0 



PERSONAL COMPUTER 
UPGRADES a ACCESSORIES 

■ 3-BUTTON MOUSE 511 AST 

* VGA PACKAGES FROM S363.95 

■ 306 UPGRADES FROM 5400.05 


REQUEST A FREE COPY OF 
OUR LATEST CATALOG! 

Our new catalog is filled with great buys on 
thousands of computer products! Well 
included a copy free with your order, or just 
fax us your name and address and ask for 
our latest catalog. 

• PCs • Motherboards * Monitors • Keyboards 

• Mice • Trackballs • Floppy and hard drives 

• Cases • Scanners • Modems • Printers 

• Cables • Connectors • Software 

• Programmers • Prototyping products • ICs 

• Test equipment • Math co-processors 

• And Much more 

LOOK FOR OUR 
JDR MICRODEVICES 
ADVERTISEMENT 
ON PAGE 306 


INTERNATIONAL SALES: PHONE 408-559-1200 
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1979 mdbs has 
powerful family of application 
development tools in the world 





And we still do. 


Object/1 

Object oriented GUI development tool 
for both Windows and Presentation 
Manager applications 

KnowledgeMan 

Relational DBMS and 4GL seamlessly 
integrated with decision support tools 
for DOS/LAN, OS/2, VMS, and Sun 
UNIX 


MDBS IV 


Client/Server database par excellence 
for complete data modeling and high 
performance applications on a variety 
of platforms 

GURU 


Expert system application development 
environment integrating a flexible, rule 
based inference engine with Knowledge- 
Man’s decision support tools 


For more information, call: 


Australia, New Zealand 

Intelligent Nexus Corporation 

Ph. 03 598 7411 

Fax: 

03 598 7734 

Brazil 

Spectrum Engenharia Ltda 

Ph. 1 1 814 1911 

Fax: 

11 815 8114 

Canada 

Jay-KeLl Technologies 

Ph. 514 630 1005 

Fax: 

514 630 1456 

Denmark 

Memory Data AB 

Ph. 46 8 764 6700 

Fax: 

46 8 299903 

Finland 

TT-Microtrading 

Ph.358 0502741 

Fax: 

358 0 5027499 

France 

LS.E, Cegos 

Ph. I 4609 2784 

Fax: 

1 4609 2800 

Germany (D, CH, A) 

SEMA GROUP Systems AG 

Ph. 04421 802369 

Fax: 

04421 802300 

Italy 

Datitalia Processing (KnowledgeMan, GURU) 

Ph. 81 5500713 

Fax: 

81 5500444 


Softcora Cartegini (MDBS iv) 

Ph. 39 9210084 

Fax: 

39 9210636 

Japan 

Knowledge Engineering Laboratory Corporation 

Ph, 3 3865 7771 

Fax: 

3 3865 7008 

Lithuania 

DB Systems and Software Services 

Ph. 0122 221612 

Fax: 

0122 02206115 

Netherlands 

Information Efficiency Consultants 

Ph. 31 2154 15708 

Fax: 

31 836 768 160 

Norway 

Memory Data AB 

Ph. 46 8 764 6700 

Fax: 

46 8 299903 

Soviet Union 

TT—Microtrading 

Ph. 358 0 502741 

Fax: 

358 0 5027499 

Singapore, Indonesia, H.K. 

Apex Systems 

Ph. 65 225 8001 

Fax: 

65 224 0805 

Sweden 

Memory Data AB 

Ph, 46 8 764 6700 

Fax: 

46 8 299903 

United Kingdom 

Panel high, Ltd. (MDBS JV, Object/1) 

Ph. 081 866 4400 

Fax: 

081 429 3712 


Systemstar Ltd. (KnowledgeMan) 

Ph. 0992 500919 

Fax: 

0992 554261 


Micro Data Base Systems, Inc. 

P.O. Box 6089 
Lafayette, IN 47903 USA 
Tel. (317) 447-1122 Fax. (317) 448-6428 

Object/1, GURU. MDBS !V t and KnowledgeMan are all registered trademarks of Micro Data Base Systems, Inc. 
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Compact 
286 Power 

T he entry-level model of 
the NetPC range of PCs 
from DFI Computer and 
Electronic is a compact, por¬ 
table 16-MHz 286 system 
that measures just 258 by 51 
by 251 mm. The standard 
configuration includes 1 MB 
of RAM (expandable to 4 
MB on the motherboard), a 
3V£-inch 1.44-MB floppy 
drive, one 16-bit expansion 
slot, a compact 80-key mini 
keyboard, two serial ports, 
one parallel port, and one 
IBM PS/2 mouse port. You 
can expand the system by 
adding a 40-MB hard drive 
and a monochrome VGA 
monitor. 

The complete NetPC 
range includes the NetPC 
Single Diskette model, 
which has 1 MB of RAM and 
a 3V6-inch 1.44-MB floppy 
drive; the NetPC Hard Disk 
model, which has a 40-MB 
hard drive; and the NetPC 
Network model, which has 
a DFINET-400 (16-bit) 
Ethernet adapter card with 
a remote-boot ROM and a 
3V£-inch 1.44-MB floppy 
drive. Upgrade options for 
the NetPC systems include 
color VGA and Super VGA 
monitors, communications 
cards, and a 200- or 400-dpi 
mouse. 

Price: £349 and up. 

Contact: DFI Computer 
and Electronic (U.K.) Ltd., 
Unit C, Broomsleigh Busi¬ 
ness Park, Worsley Bridge 
Rd., Sydenham, London 
SE26 5BN, U.K., 44-81-461- 
2322; fax 44-81-461-4631. 

Circle 1313 on Inquiry Card. 


Data Security 
for Portables 

D ata Sentry Lite creates 
secure areas on your 
hard disk (up to 32 MB 
each in size) and protects any 
data or application within 


Designed for home and business use, the NetPC range packs a 
full array of functions into a small package. 


each secure area by means of 
a hardware key that you in¬ 
stall on the parallel port of a 
desktop, laptop, or note¬ 
book PC. To access or deci¬ 
pher data or an application, 
you must have the key and the 
computer connected. 

If more than one person 
is using a machine, you can 
allocate to each user a se¬ 
cure area that can be ac¬ 
cessed only by the key is¬ 
sued to that user. This 
feature ensures that users 
do not access each other’s 
data or applications but still 
allows them to access any 
common applications in¬ 
stalled in the unsecure area. 

Two versions of Data 
Sentry Lite are available: 

Data Sentry Solopack, 
which includes one double- 
ended key, and Data Sentry 
Twinpack, which includes 
one double-ended and one 
single-ended key with the 
same algorithm. Each pack 
includes software and a secu¬ 
rity passport to order spare 
or replacement keys. 

Price: £60 for Data Sentry 
Solopack; £110 for Data 
Sentry Twinpack. 

Contact: Rainbow Tech¬ 
nologies Ltd., Shirley Lodge, 


470 London Rd., Slough, 
Berkshire SL3 8QY,U.K., 
44-753-541512; fax 44- 
753-543610. 
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An Affordable 
Densitometer 

iosoft’s QuantiScan 
turns your IBM PC or 
PS/2 and a desktop scanner 
or video camera into a densi¬ 


tometer that can accept 4- 
bit (16 gray-scale) and 8-bit 
(256 gray-scale) TIFF files 
and display them on-screen 
as gray-scale or pseudo¬ 
color images. The package 
also lets you zoom in on or 
resize the images and display 
selected areas in pseudo 
3-D. 

The software helps you 
locate densitometry peaks in 
manual, tangential, and 
automatic modes; integrate 
peaks in the x or y direc¬ 
tion; and display the results 
in tabular format. You can 
perform 2-D integration to 
locate 2-D peaks, as well as 
smooth and edit densitometer 
plots. The software lets you 
export or store results as 
ASCII files, send screen in¬ 
formation to a printer, and 
export information in Paint 
and Paintbrush formats. 

QuantiScan requires an 
IBM PC or PS/2 with 512 
KB of RAM; DOS 3.3; 

CGA, EGA, or VGA capabil¬ 
ity; and a mouse. DOS 4.0 
or higher is desirable for 
VGA screen dumps; a hard 
drive and printer are also 
recommended. 

Price: £249. 

Contact: Biosoft, 22 Hills 
Rd., Cambridge CB2 1JP, 
U.K., 44-223-68622; fax 
44-223-312873. 

CircU 1315 on Inquiry Card. 


Turn your IBM PC or PS/2 and a desktop scanner or video 
camera into a densitometer with the QuantiScan package from 
Biosoft. 
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Test and Align 
Monitors 


The two selectable channels on the S10-2P card allow 
communication with printers, instruments , controllers , and 
other computers with point-to-point or multidrop 
communications ports. 


W ith Black Star’s 1410 
Video Monitor Tester, 
you can test and align com¬ 
puter monitors, TV monitors, 
and video projectors. The 
compact, lightweight, and 
low-cost instrument is a 
video pattern generator with 
microprocessor control. 

The tester’s analog and 
TTL video outputs provide 
full control over line and 
frame syncs. The 1410 
Monitor Tester can generate 
the following patterns: Test- 
card, Border, Raster, 
Checkerboard, Vertical and 
Horizontal Lines, Grating 
Dots, Color Bars, Focus, and 
Ramp. The prepro¬ 
grammed TV, CGA, MDA, 
EGA, PGA, VGA, 8514/A, 
XGA, and Super VGA sys¬ 
tems let you use the tester 
with most computer moni¬ 
tors. Black Star can also 
supply alternative factory- 
programmed versions of the 
1410 Video Monitor Tester 
for use with other monitors. 
A 2-row by 16-column LCD 
screen displays the test pat¬ 
tern, system, sync polarity, 
and line/frame frequencies. 
Video output is via BNC and 
nine 15-way D connectors. 


The compact J410 Video Monitor Tester is suitable for test, 
design, production , service t and quality assurance 
applications. 


Price: £449. 

Contact: Black Star Ltd., 4 
Harding Way, St. Ives, Hun¬ 
tingdon, Cambridgeshire, 
PE17 4WR, U.K., 44-480- 
62440; fax 44-480-495172. 
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Fully Selectable 
Serial Channels 

T he latest version of 

Blue Chip Technology's 
SIO card has two fully se¬ 
lectable channels for RS-232, 
RS-422, RS-485, or 20-mA 
current-loop operation, plus a 
parallel port, TheSIO-2P 
card is designed for commu¬ 
nication with printers, in¬ 
struments, controllers, and 
other computers with point- 
to-point or multidrop com¬ 
munications ports. 

The half-length card for 
the IBM PC, XT, AT, and 
PS/2s can emulate standard 
DOS serial devices, and you 
can set it up at any COM 
address. You can set individ¬ 
ual base addresses for each 
channel, and the data trans¬ 
fer rate and word format are 


programmable. You can also 
set up each of the two serial 
channels by means of on¬ 
board links to operate as 
RS-232, RS-422/-485, or 20- 
mA current loop. Both 
channels are capable of full- 
or half-duplex operation. 

The SIO-2P f s parallel 
port conforms to the industry 
standard and will drive any 
printer with a parallel port. 
You can select the parallel 
port as either LPT1 or LPT2. 
Price: £195. 

Contact: Blue Chip Tech¬ 
nology, Hawarden Industrial 
Park, Manor Lane, Dee- 
side, Cl wyd CH5 3PP, U .K., 
44-244-520222; fax 44- 
244-531043. 

Circle 1317 on Inquiry Card. 


Disk 

and Directory 
Toolkit for PCs 

T he DDK Toolkit lets 
you investigate the con¬ 
tents of disks and directo¬ 
ries as well as repair and res¬ 
cue data. The package can 
read most IBM PC-compati¬ 
ble 5 l A - and 3 l A -inch flop¬ 
py disks, and most hard disks 
using DOS up to and in¬ 
cluding version 3.3. 

Commands include read 
root directory; read subdirec¬ 
tories; trace a file and dis¬ 
play a table of the sectors in 
use by that file; inspect, 
view, edit, and write new in¬ 
formation to the same sec¬ 
tor; give detailed BIOS pa¬ 
rameter block information 
about disk characteristics; 
give a sector usage map of 
the disk; and follow a chain 
of sectors used in a given 
file. 

Price: £29.95. 

Contact; Kuma Computers 
Ltd, , 12 Horseshoe Park, 
Pangbourne, Berkshire 
RG8 7JW, U.K., 44-734- 
844335; fax 44-734- 
844339. 
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66IS-12 BYTE * FEBRUARY 1992 













/OURCE 



9TH HALL EG NO. F13 


Mainboard Series: OPT1 W/B 
486-33 DX/SX, HT320 386DX, 
HT18 386SX/ALL IN ONE, HT12 
286-20, C&T 386-33, VLSI 
386-33, 



Sixty-six percent of the world's PC 
mainboards are MIT (Made In 
Taiwan). Combining reasonable 
pricing, high quality, and complete 
service, Taiwan mainboards have 
earned their sustained international 
acclaim* 


Over the years, Eversource 
International Corporation has 
established itself as one of Taiwan's 
premiere mainboard Manufacturer. 
From initial design to after service, 
nothing is neglected. We aim for a 
zero-defect record in production and 
perfect service in customer relations. 


Eversource International employees 
have a sense of pride and 
responsibility in their work. It is 
through constant improvement in 
customer and employee relations 
that product advances are made. At 
Eversource International, we aim to 
make tomorrow better than today. 


Headquarters 

EVERSOURCE INTERNATIONAL CORP. 

8F-6, NO. 3. WU-CHUAN 1R0„ (WU-KU INDUSTRIAL DISTRICT) KSIN-CHUANG CITY. TAIPEI. TAIWAN. R.O.C. TEL 886-2-2992875-9 FAX: 886-2-2993160 
Branch office 

EVERSOURCE INTERNATIONAL (AMERICA) INC. 

528 WEDDELL DRIVE SUITE 03 SUNNYVALE CA 94089, U.S.A. TEL: (408)7454)462 • 7454)471 FAX: (408)745-0827 
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Mitac’s S630 

Multiprocessor 

System 

M itac designed its 

S630 multiprocessor 
system with one to four 486 
or 25-MHz 386 CPUs linked 
by a high-speed Corollary 
C-bus and an industry-stan¬ 
dard EISA bus. The server 
runs under SCO Unix com¬ 
plemented by SCO’s multi¬ 
processing kernel. 

The dual-bus S630 is 
housed in a 26-inch tower 
case that includes 10 expan¬ 
sion slots (two C-bus, four 
EISA, and four EISA/C-bus 
slots). When the S630 is con¬ 
figured with a maximum of 
four 486 CPUs, it can run 
at over 50 MIPS. 

The S630 also comes 
with 64 KB to 256 KB of fast 
cache per CPU and up to 64 
MB of RAM. To prevent sys¬ 
tem bus bottlenecks due to 
frequent and simultaneous 
memory accesses, each pro¬ 
cessor is connected to the 
C-bus through a 64-KB/ 
256-KB direct-mapped cache 
that uses four 32-bit words 
under a write-back cache 
protocol. 

The S630 accommodates 
up to seven half-height stor¬ 
age devices, five of which 
you can easily access without 
removing the front panel. 
Standard 5V4- and 3V^-inch 
floppy drives and one tape 


streamer occupy three front- 
panel-accessible spaces, 
leaving four half-height 


spaces open for use. 

Price: £19,954 for a medi¬ 
um-specification S630. 


Contact: Mitac U.K. Ltd., 
Unit 1, Hortonwood, 32 Tel¬ 
ford, Shropshire TF1 4EX, 
U.K., 44-952-670370; fax 
44-952-605605. 

Circle 1319 on Inquiry Card. 


Automatic 
Mouse-to- 
Joystick Switch 

W ithRoboShift, you 

can add a joystick and 
a mouse to your Commo¬ 
dore Amiga or Atari ST. You 
simply plug it into the sin¬ 
gle port on the computer 
through its connection cable 
and it provides two ports for 
the joystick and mouse. 

When you have both devices 
plugged in, you press the 
“fire” button on the joystick 
or the left button on the 
mouse to change between 
controllers. The switch 
automatically connects that 
device to the computer, and 
indicator lights show which 
controller you selected. You 
can also use RoboShift with 
two joysticks, which is re¬ 
quired for some two-player 
computer games. 

Price: £7. 

Contact: Josty U.K. Ltd., 
Perry Ave., Teeside Industri¬ 
al Estate, Thornaby, Cleve¬ 
land TS17 9LN, U.K., 44- 
642-769000; fax 44-642- 
760690. 
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SA-9600 

Sland-Alone RADIO MODEM 

□ Async/Sync RS-232 connection to 
virtually all types of computers 

□ 2400, 4800, 7200, 9600 BPS 

□ Encryption capable 

□ Up to 15- mile range; 
hundreds of miles with 
repeaters/amplifiers 

□ Full or Half Duplex 
35 Orville Drive, Bohemia, NY, USA 11716 



WIRELESS 

DATA COMMUNICATIONS 
for 

Micros , Minis and Mainframes 

□ Transparent radio link - 

no software modifications 

□ Voice and nc power options 

□ 400 - 500MHz Band 

(FCC CERTIFIED 450-470MHz) 


NvgGtsgKTK 


PC-compatible plug-in board 
(PC-9600) also available 


TEL (01) 516-589-6800 • FAX (01) 516-589-6858 
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"PERFECT" 
WAS NEVER 
SO CLOSE 




UOCR 2.0 tor WINDOWS™ and MACINTOSH® 

UOCR Image Import Module scans a page from one of a 
long list of scanners or Tiff and PCX files either in Portrait 
a Landscape. 

LiOCR Image Processing Module analyses the layout of the 
page, marks the text areas and enumerates them in the 
correct reading order. All page attributes such as columns, 
paragraphs, indents, fables and internal paragraph 
tabulation are retained. 

LiOCR Neural Network Recognition recognizes 
the text areas. All fonts, sizes and attributes are 
recognized. Difficult recognition problems are solved 
smoothly without the notice of the operator: smeared letters 
are split, broken characters - appended, underlines - removed 
and italics and kerned pairs are separated while the 
recognition just goes on and on and on... 

LiOCR Post Recognition Module finishes by creating a file in 
the format of one of a large selectbn of word processors 
and spreadsheets. All the attributes that were discovered 
during the page analysis and the OCR process are restored 
and the result is the page you would have typed yourself, 
but much faster and without the hassle. 


»Ac 


Supports predefined 1 
A trainer module allows new or styled fonts and special 
characters to be taught' 

/ ~ ,+i 'Ti editor allows OCRed text to be edited 


. ' 
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Ugature ltd. POB 35640 Jerusalem 91356 ISRAEL Tel: 972-2-523201 Fax: 972-2-513960 

UK SupeiMind Tel: 071-9826075 Fax: 0.81-4553828 

Italy Cad Graphics SRL Tel: 049-8075T51 fax: 049-779149 

Switzerland Hex Tel: 022-738H88 Fax: 022-7381190 

Sweden Agardf Etectronikservice Tel: 0246-20123 Fax: 0246-20158 

The Netheriand Com2000 Tel: 040-127149 Fax: 040-125095 

Australia IPEX Tel:03-82000Il Fax:03-8209595 

„ j j l rf* , ^ 1 - Gj. 

Ligature™ and LiQCR™ are Trademarks of Llgptprajtd. Windows Itfd Trademark Of MferjosoW 
Macintosh is a regBtdrtrademaTkpf Apple Corrtpiitefe Inc' -v , v >. v. 
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The Calibrator II series of color monitors are designed for 
applications that require the mathematical functions of a 
built-in microprocessor for automatic measurements and 
adjustments . 


Color Calibration 
Monitors 

T he five models in the 
Calibrator II series of 
20-inch image-display mon¬ 
itors provide true WYSIWYG 
color for applications, such 
as those in printing, pre¬ 
press, and design, that re¬ 
quire the mathematical 
functions of a built-in 
microprocessor for automatic 
measurement and ad¬ 
justment. 

The four high-resolution 
models come with an INVAR 
mask tube, which increases 
the brightness, sharpness, 
focusing, and black-level 
controls. The monitors can 
achieve resolutions of up to 
1600 by 1200 pixels with a 
scanning range between 36 
and 78 kHz. The monitors 
are compatible with IBM 
PCs, Macs, and work¬ 
stations. 

The fifth model, which 
is also compatible with PCs, 
Macs, and workstations, 
has a frequency range of 15 
to 36 kHz and a computer¬ 
ized bi-scan system for dual- 
frequency operation. 

Using Optisense and the 
upgraded color-calibration 
software Calibrator Talk, 


you can calibrate the com¬ 
puter graphics board and 
the monitor to eliminate in¬ 
accuracies due to signal 
discrepancies. 

Prices £4500 and up. 
Contact: Barco (U.K.) 

Ltd,, 50 Suttons Park Ave 
Reading RG6 1AZ, U.K., 
44-734-664611; fax 44-734- 
267716. 
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Time, Contact, 
and Business 
Management 

I f you are drowning in a 
sea of notes, things-to-do 
lists, callback promises, 
meeting minutes, and ap¬ 
pointments, then The Per¬ 
fect Organiser may help you 


solve your problems. ISL 
Camptech says that its inte¬ 
grated, modular package 
will enhance communication 
and increase productivity. 

The Perfect Organiser 
offers a contact manager with 
telephone/address book and 
dialer, a calendar and time 
manager, a filer and data¬ 
base manager, a word pro¬ 
cessor with mail-merge ca¬ 
pability, vertical and 
horizontal bar graphs, a 
label printer and manager, a 
calculator, a project sched¬ 
uler with Gantt charts, a 
world-time function with 
digital display , a reminder, 
and structured on-line help. 
In addition, the software is 
password protected. 

Both single-user and 
multiuser versions are avail¬ 
able. The multiuser version 
allows up to 255 users (per 
server) to share informa¬ 
tion. The Perfect Organiser 
requires a 286 PC with 640 
KB of RAM, DOS 3.3, and 
a hard drive. 

Price: US$249; US$1195 
per server for 255 users. 
Contact; ISL Camptech 
Ltd., Stefel Court, John Ken¬ 
nedy St., P.O. Box 4359, 
Limassol, Cyprus, 357-5- 
377829; fax 357-5-343528. 
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Deskterm - Bringing GUI Ease of Use 


<or Character-based Software 

If you're looking fora fast and painless route to Motif, 
then take a closer look at IXFs Deskterm. Using 
Deskterm. you can produce a full featured graphical user 
interface with pull-down menus, scroll bars, dialog 
boxes, pushbutton, mouse control and multiple fonts and 
colours. What’s more, you can do all this without access 
to the application’s source code. 

Experience has shown that Deskterm 
can reduce the time to add a Motif 
front-end by more than 90%, bringing your 
application to market years ahead of the competition. 



No X Knowledge Required 

You don't need to know anything about X 
programming (at either Xlib or widget level) to 
move your application to Motif, It’s ideal for a 20 
year old COBOL or FORTRAN application but just 
as suitable for one written in a 4GL or t Deskterm is 
available on a wide range of UNIX systems including 
Sun SPARC, SCO Open Desktop, RS/600G, Interactive 
UNIX and many more. Let Deskterm show you how it 
can revolutionize your path to Motif, 

Call 1X1 Sales on UK: 0223 462131 or 

International: +44 223 46213L 






tt 
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Power C 

combines a high-performance C compiler 
with superb documentation, at a price that 
brings chuckles from over 50,000 satisfied 
customers. That's because Power C per¬ 
forms favorably against compilers costing 
10 times as much. And you can t buy a 
compiler that's more reliable or easier to 
use - at any price. Perhaps that's why 
Power C has won Computer Shopper s 
Best Buy award for three years running. 

* compatible with ANSI C standard 

* integrated Make utility 

* library of over 450 functions 
■ IEEE software floating point 

* supports 8088/286/386/486 CPU 

* memory resident program support 

* supports 8087/287/387 marh chips 

* small/medium/large memory models 

* mixed model with near/far/huge 

* allows arrays larger than 64 K 

* CGA, EGA, VGA & Hercules graphics 

* 650 page manual with tutorial 


>10.^ k Power C Library Source 

includes our Power C assembler 
plus the C and assembly language source code 
to over 450 functions in tire Poivcr C library. 
Unlike our competitors, who charge $150.00 
or more for library source code, we've made 
ours very affordable. 

Power C BCD 
‘ Business Math 

includes binary coded decimal floating 
point routines and financial functions to calcu¬ 
late interest, depreciation, etc.. BCD routines 
are used tor dollars and cents calculations to 
eliminate inaccuracies caused by rounding. 

Power C requires DOS 2,0 or later, 320K memory, 
720K disk space. Master C requires DOS 3.0 or 
latqr, 3S4K memory, hard disk. 



Power Ctrace 

combines state-of-the-art technology with 
a friendly interface, making it very easy to 
find and correct vour programming mis¬ 
takes, No time consuming edit/compile 
cycles a re needed ro track down bugs. Simply 
compile your program once with the trace 
oprion, and Power Ctrace does the rest. 
Multiple windows display your C source 
code, the values of all your program vari¬ 
ables* program output, watch points, and 
assembly ins mictions. Put Power Ctrace to 
work for you, and we guarantee that you'll 
be a more productive C programmer. 


Order Direct 
Tel: 214-783-6001 Fax: 214-783-1404 

Mail: Mix Software 

1132 Commerce Drive 
Richardson* TX 75081 

Distributors Phone: 

England: 0242-224340 Japan: 03-663-4551 
Germ any: 0703 1 -650823 Austral i a: 02-519-4233 


Get a FREE copy of Master C (limited time offer) 


Published by the highly acclaimed 
Waite Group, Master C is a 
revolutionary book/disk package that 
turns your PC into a C instructor. 
Master C teaches you, quizzes you, 
notices problems you are having, and 
recommends action. In a pilot study 
at IBM, students using Master C 
retained 19% more knowledge than 
students who learned from a lecturer. 
Now you can reedve this $44,95 
‘package absolutely FREE when you 
purchase all four Power C products 
described above* Just ask for the 
Master Pack. 



60 day mo 
Name_ 


ack guarantee g 


"Master C eschews flash for elegant 
competence? and it works!” 

Jeff Duntem&n - PC Techniques 


Street _ 

City_ 

State 


U Please send me a free brochure 

Paying fay: □ Check □ Money Order 
□ MC □Visa □ Amax j Discover 
Card # ____Exp_ 


Disk Size: J 5im" □ 3ia a 

Product(t) (Not Copy Protected) 

□ Power C ($19.96) $_ 

□ Power Ctrace ($ 19.95) $_ 

□ Power C Library Source ($10) 

□ Power C BCD Business Math ($10) S_ 
$_ 


L 


li Master Pack ($59,90) 

(include* all of the pfu* Mmccf O 

Add Shipping 

(is USA-ill) Cauda - HQ Fureipi > $ 

Texas Residents add 8,26% Sales Tax $. 
Total amount ol your order %_ 


l 
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NEWS 


WHAT'S NEW • INTERNATIONAL 



Based on Windows 3.0, Neural Desk lets you develop , train, 
and run neural network applications and includes a run-time 
module for embedded applications. 


Windows 3.0- 
Based Neural 
Networks Tool 

N ow you can use neural 
networks to assist with 
many daily tasks as well as 
to help solve complex and 
problematic situations on 
your PC. Neural Desk, a 
Windows 3,0-based soft¬ 
ware package, learns from 
human experience and sim¬ 
ulates the decision-making 
process, so you can use it 
for applications ranging from 
commercial to scientific. 

The tool will interface 
with PC-based application 
programs that are compat¬ 
ible with the Dynamic Data 
Exchange facility. Neural 
Desk can also interface with 
other packages capable of 
exporting tab-delimited 
ASCII text. 

Neural Desk consists of 
two major dements—Neu- 
Model and NeuRun—for 
constructing networks and 
training or running them, 
plus a package called Neu- 
Desk, a high-level interface 
that automates the process. 
First, you decide how many 
inputs and outputs you need, 
then you assign the number 


of hidden layers (the inter¬ 
connecting network of neu¬ 
ron elements that form the 
basis for learning the re¬ 
sponse behavior required), 
and, last, you decide the 
various gains and offsets you 
want applied at each inter¬ 
mediate level. 

Neural Desk presents a 
graph that shows how the net¬ 
work is modifying its inter¬ 
nal gains and offset values to 
attain the ideal response. 
Once the network consistent¬ 
ly achieves the correct re¬ 


sponses to real-life inputs, it 
is ready for use. 

Neural Desk requires a 
PC with Windows 3.0; a 
math coprocessor is not re¬ 
quired but is recommended 
for complex applications. 
Price: £985. 

Contact: Neural Computer 
Sciences, Unit 3, Lulworth 
Business Center, Nutwood 
Way, Totton, Southampton 
S04 3WW,U,K., 44-703- 
667775; fax 44-703-663730. 
Circle 1323 on Inquiry Cord. 


Scan 

at a Resolution 
of 600 dpi 

T he 6C OmniMedia 
scanner can scan prints, 
photographs, 35mm slides, 
transparencies, negatives, 
and even fabric at resolu¬ 
tions of from 75 dpi to 600 
dpi. You can select scaling 
between 25 percent and 400 
percent, and the device of¬ 
fers 14 brightness settings 
per color, 24-bit color scan¬ 
ning, 8-bit gray-scale scan¬ 
ning with 256 shades of 
gray, and single-bit scanning 
for line art and halftones. 

With the 6C OmniMedia 
scanner, you can perform all 
scanning, cropping, and 
sizing on-screen and output 
full-color composites to a 
color or black-and-white 
printer. The package in¬ 
cludes a copy of Photostyler. 

The scanner requires an 
IBM XT, AT, or PS/2 with 
640 KB of RAM. 

Price: £3795. 

Contact: IMC 281 St. 
Leonard's Rd,, Windsor, 
Berkshire SL4 3DR, U.K., 
44-753-830999; fax 44-753- 
831094. 

Circle 1324 on Inquiry Card. 


Subscription Problems? 


We want to help! 


If you have a problem with your BYTE subscription / write 
us with the details. Well do our best to set it right. But we 
must have the name , address , and zip of the subscription 
(new and old address, if it's a change of address). Uf the 
problem involves a payment, be sure to include copies 
of the credit card statement, or front and back of 
cancelled checks. Include a 'business hours" phone 
number if possible. 



BYTE 

Subscriber Service, P.O. Box 555, Hightstown, NJ 08520 
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Call now for your free So 
2500 product catalog. 
Now available on Disk or print 

Diskette Case 

with any purchase 



Brooklyn, NY 11219 FAX:718-438-2315 


WE'VE MADE THE WORLD OUR BUSINESS. 

SOFTWARE 


■ (Items in RED run under Windows ) 
Word Processing/Editors 

Ami Professional $307 

Grammatik lor Windows 58 

Microsoft Word 5,5 2 16 

Microsoft Word fcx Wlncfows 316 
Multi mate 4.0 288 

Morton Editor 66 

Professional Write Plus 166 

WordPerfect 5.0 Xenix 1 -5 User 591 
WordPerfect 5.1 251 

Xywrite III Plus 209 


Desktop Pubfishing 

Adobe Streamline 
Adobe Type Manager 
Arts & Letters Composer 
Form Filter 
Facelift for Windows 
Gem/3 Desktop Publisher 
Jetfomn Design 
Microsoft Publisher 
Pagemaker 
Pagemaker tor OS/2 
Per:form Pro 
Publishers Type Foundry 
Super Fonts Tor Superprint 
Super Print for Windows 
Ventura Publisher Gold 


124 

63 

256 


61 

170 

275 

134 

506 

520 

305 

263 

109 

109 

503 


Database & Tools 

EHrfeve 
C-tree Plus 

G-tree/R-tree/D-tree Toolkit 

Clarion Professional 

Clipper 

Dataease 

Dbase iv 

Dbase IV Developer Version 

Dbfast/Windows 

DBXL 

Foxbase Plus 
Foxpra 

Oracle Professional 
Paradox 

PC-File Single User 
Q&A 

Rbase for OS/2 1 -3 User 
Revelation Advanced V2.0 
SCO Foxbase+ 286/AT for Xenix 
Superbase 4 Windows 
Ul Programmer 
X-trieve Plus 

XGL Relational Data Manager 


Project Management 


Harvard Total Pro). Mgr. 

$453 

MS Protect tor Windows 

465 

Superproject Expert/2 for OS/2 492 

Timeline W/Graphtes 

465 

Graphics 


Adobe Illustrator - PC 

316 

Autodesk Animator 

295 

Autosketch 

147 

Charisma 

337 

Corel Draw 

375 

Cricket Graph 

79 

Design CADD 3D 

197 

Designer 

473 

Draw Perfect 

276 

Draw Plus 

155 

Freelance Graphics for DOS 

337 

Gem/3 Artline 

404 

Generic Cadd 5.0 

292 

Harvard Graphics 3.0 

397 

Micrografx X Port 

136 

PC Paintbrush Plus 

117 

Pizzas Plus 

60 

PowerPoint for Windows 

317 

Show Partner FX 

220 

Desktop Environments 


Desqview/Desqview 386 .. 

78/133 

Microsoft Windows 3.0 

99 

Sidekick Plus 

136 


Integrated Packages 

Enable OA 
Framework IV 
Lotus Symphony 2.2 
Microsoft Works 
Wrngz 


$430 

459 

503 

100 

321 


Communications 

Attach mate Extra 
Carbon Copy Plus 
Close-Up Customer/Suppt - 
Crosstalk for Windows 
Crosstalk MK4 
Dynacomm Asynchronous 
Met Remote Plus 
PC Anywhere IV 
Procomm Plus 
Reflection 1+/7+ 

Relay Gold 
SmatltalkA/ 286 
Smailtalk/V PM for OS/2 
Smartcom ill 
Smarter m 240 
Winfax Pro 


238 

117 

127/159 

121 

136 

141 

229 

99 

66 

286/367 

176 

117 

288 

110 


209 

72 


406 

451 

937 

469 

522 

506 

492 

346 

244 

139 

139 

466 

780 

503 

83 

263 

610 

616 

653 

499 

331 

423 

565 


Statistics 

CSS Statistica 
SPSS PC Plus 
Statgraphics 
Systat V5.Q 


684 

168 

616 

773 


WINTER SHOWCASE 

★Logitech Mouse w/ Windows *69 * Lot us 1-2-3 for Windows *409 
ADI Microscan Monitors 

(1 024 x 768, 0.28 Dot Pitch, 110/220 vutt autosensing) 

*Model 2E (interlaced) *322 *Model 3E (non-interlaced) *375 


Languages £ Programming Toots 

ABC Flowcharter $182 

Asymetrix Toolbook 292 

Borland C-h- 320 

Blaise C Tools+ZPower Tools+ 110 
Blaise Pascal Tools + 131 

Qear+ G/Qear+ Dbase 123 

Interactive Easyflow 159 

Lattice G Compiler 154 

MS Basic/MS G Compiler 321 
MS Fortran Compiler 301 

MS Macro Assembler 100 

MS Quick Basic/Pascal/C 67 

MS Quick C w/Quick Assembler 133 
MS Quick C for Windows 133 

MS-DOS 5.0 / DOS 5.0 Upgrade 63 
MS Windows SDK 330 

MS Visual Basic for Windows 133 
Morton Guides 41 

Gbjecvision 91 

PowerBasic 71 

Turbo Pascal Professional 199 
Turbo Debugger & Tools 101 

Turbo Pascal 99 

Turbo Professional 93 

Vermont Views W/Source Code 716 

Network/Multiuser 

Novell Netware 2.2 100 users 3386 
Novell Metware 2.2 10 users 1133 
Novell Metware 3.11 250 users 7698 
PC-MOS 386 5 User 459 


HARDWARE 


Spreadsheets 

Lotus 1 -2-3 tor Windows 
Lotus 1-2-3 Version 2.3 
Lotus 1-2-3 Version 3,1 + 

Lotus 1-2-3/G for OS/2 Std Ed 
Microsoft PC Excel 
Microsoft PM Excel for OS/2 
Quattro Pro 
Supercalc 5 


409 

333 

413 

516 

314 

329 

314 

92 


Display Boards 

ATI VGA Wonder XL w/ 512K _ $235 
Hercules Graphics Station 1 MB 538 
Hercules Graphics Station 3MB 685 
Hercules VGA Card 98 

Paradise 8514/A (AT) 457 

Video 7 VGA 1024i (512K) 155 


Emulation Boards 

AST 5251-11 Enhanced^ 504 

DCA IRMA 2 (PCA or MCA) 711 

DCA IRMA 3 Convt {PCA or MCA) 422 
Megahertz 3270 Emulation Cd 435 


Mass Storage Devices 

NEC CDR 73 Ext CD ROM W/lntfc 741 
Maxtor BOMB IDE 19ms 296 

Maxtor 340M B IDE 13ms 1107 


Printers/P totters/A ccessories 

HP DeskJet 500 503 

HP LaserJet 111 1585 

HP LaserJet IIP 862 

Pacific Data 1MB Exp (Ex. LJ2J 102 
Pacific Data 25-in-1 275 


Networking 

3COM Etherlink/MC (MCA) $286 
Anthem NE1OOO 8 Brtr Ethernet 128 
Pure Data Laptop Arcnat Cd 312 
SMC Active Hub 8 Port 253 

SMG PCI 30E Arcnet Coax 115 
SMG PC500FS Arcnet Svr 279 
Std FS210 Arcnet (MCA) 329 

Tom Conrad TR M AU 16 Port 649 
WDG Ethercard Plus Bite 16 170 

Xircom Pocket 3270 Adapt 511 
Xircom Pocket Ethernet Adapt 371 
Modems 

Prac Periph 2400 Int W/MNP5 170 
Muitiitech 9600 V.32/ V.42 MMP5 519 

input Devices 

Logitech Serial w/ Windows 69 
MS Mouse w/Paintbrush 107 

MS Mouse w/Windows 153 

Mouse Systems PC Track ball 48 
Summasketch 12X12 W/4 Button 373 
HP ScanJet Plus W/lntfc 1132 
Logitech ScanmanMod 32 161 

Logitech Seaman 256 279 


OCR 

Catchword for Scanman 139 

Readright 308 

Omnipage 386 467 

Wordscan 414 

Personal Information Managers 

Lotus Agenda 293 

Parkffil 944 

Who-What-When 171 

WordPerfect Office 93 


Utilities 

386 to the MAX Professional 

Above Disk 

Copy ll PC 

Fastbaok Plus 

Gofer 

HDC Windows Express 

Headroom 

Lotus Magellan 

Mace Utilities 1990 Edition 

Manifest 

Norton Backup 

Norton Desktop for Windows 

Norton Utilities 

PC Kwik Power Pack 

PC Tools V7.1 

Popdrop Plus 

PS-Print 

QEMM 386 EMS Manager 
QRAM 286 
Spin rite 11 
Super PC-Kwik 


71 
59 
24 

113 
45 
55 
64 

104 

92 

36 

86 

66 

114 

72 
108 

55 

258 

62 

49 

61 

45 


SOFTUNE 
CARRIES 
OVER 2600 
ITEMS, 

PLEASE CALL 
FOR ITEMS 
NOT USTED. 


To Place Your Order By Telephone, Please Call Fay Kleinbart • Inti. Sales Mgr. 


NEW LOWER RATE ON 
FEDERAL EXPRESS 


1 1 - 718 - 438-6057 


To Place Your Order By Fax: 1-718-438-2315 

"OPPORTUNITIES FOR INTERNATIONAL SALES AGENTS AVAILABLE" 


TERMS: Payments may he made by US. Bank Check, wre transfer, L/C. MaslerCauL Visa, American Enpress-or EuraCsrd. 3% handling fee oft credit card orders. Goods are slipped via espress couriers Federal Eipress, DHL. TNT or UPS (2-5 day dalrvsry:. 
U.S. Mail 124 weeks) or Air Freight lor large orders 11 week) Call or tax for shipping conges before submitting payments. We dfer Net 30 terms to large corporations. All returns require authnriabar, and HA numbers from customer service department 

ISO'S restockinq fee on returns). AB prices subject to change without notice. Rease call for curaii prices, 
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NEWS 

WHAT'S NEW 

• INTERNATIONAL 


Increase GPIB 
Cable Distance 

T he GPIB-130 is an 
IEEE-488 general-pur- 
pose-interface-bus, HP-IB 
extender that removes the 20- 
meter IEEE-488 standard 
restrictions on GPIB cable 
length. You can use the 
compact (95- by 76- by 24- 
mm) unit to control distant 
printers or plotters, to inter¬ 
face to devices located in 
noisy or hazardous environ¬ 
ments* to interface to 28 de¬ 
vices on one logical GPIB 
system, or to control fac¬ 
tory-floor tests from a 
remote office, 

A pair of GPIB-130 bus 
extenders increases the 
length of a GPIB system up 
to 300 meters without com¬ 
promising the integrity of 
the GPIB or requiring any 
application program modi¬ 


fications, You can also 
expand the GPIB-130 to in¬ 
clude 28 devices, with 14 
devices attached to each 
extender. 

Two GPIB-130s can 
transfer data at very high 
rates in buffered or unbuf¬ 
fered modes. The speed of 
buffered transfers is 
900*000 bps independent of 
extended length. In unbuf¬ 
fered mode, in which each 
byte is confirmed by both 
sender and receiver, transfer 
rates reach 790,000 bps at 5 
meters but decrease as the 
length of the extension in¬ 
creases. The transfer rate is 
140,000 bps at 300 meters. 
Price: £1023. 

Contact: National Instru¬ 
ments U.K. f 21 Kingfisher 
Court, Hambridge Rd., 
Newbury, Berkshire RG14 
5SJ, U.K., 44-635-523545; 
fax 44-635-523154. 

Circle 1325 on Inquiry Card* 


Security for 
Laptop and 
Desktop PCs 

arvest Electronics' 
Laptop Protector is a 
hardware-based security 
system for laptop and desktop 
PCs that incorporates a mo¬ 
tion detector and a proximity 
detector. When you use 
your computer on a station¬ 
ary surface like a desk, the 
system triggers an alarm if 
someone moves the equip¬ 
ment, thus deterring its re¬ 
moval and the accessing of 
sensitive data. The alarm has 
a built-in time delay so you 
can switch it off. 

The proximity detector 
has a small receiver that you 
carry in your pocket. If the 
unit is separated from the 
computer by more than 33 
feet, it sounds a warning 
tone. This serves the dual 


function of deterring theft 
and preventing the com¬ 
puter from being left behind. 
Harvest Electronics also 
offers Datalarm, a PC secu¬ 
rity system built into a half- 
length board that provides 
hardware-based protection 
for the computer itself and 
the data it contains. The 
system provides security on 
two levels: First, even if 
you insert a DOS disk, the 
PC will not start unless you 
enter the correct password; 
incorrect passwords activate 
an audible alarm. Second, if 
the equipment is moved, 
the 90-dB alarm will sound. 
Price: £175 for Laptop Pro¬ 
tector; £125 for Datalarm. 
Contact: Harvest Electron¬ 
ics Ltd., 8 Sharpes Mill, 
White Cross, Lancaster 
LAI 4XQ, U,K,, 44-524- 
382082; fax 44-524- 
382090. 

Circle 1326 on Inquiry Card. 




CLIPWORD: THE EDITOR TOOLBOX 
THAT'S BEYOND WORDS EXCELLENT 


CLIPWORD: finally it is possible for the exacting 
programmer to provide self made applications 
with complete text editor facilities. Through a 
series of powerful functions this fantastic text 

editor library supplies an extensive textdesign in r* f . 

memofields. 

With CLIPWORD you can design your text anyway you want it. CLIPWORD has an 
extensive number of blockfunctions, powerful search functions and offers numerous 
options. Because functionkeys can be defined freely, applications can get the same 
user-interface as for example Word, WordPerfect or Wordstar. 

You want to adjust your application to the habits of your customers? No problem! 
CLIPWORD lets you decide which functions to ascribe to which keys. 

CLIPWORD uses as a default the SAA-standard and supports ail current printers. 

And when there comes a time you don't know what to do, there is always on-line 
help at your disposal with all kinds of tips and tricks. 

CLIPWORD is available for Clipper 5.x, Microsoft C, Quick C, Turbo C, C++ and 
Quick Basic. % s 

|;v;. 

Dealers in the U.K.: f 

DATABASE WAREHOUSE 
Phone: 0260 527 747 • Fax: 0268 285 276 
Q.B.S. SOFTWARE Ltd. 

Phone: 081 994 4842 • Fax: 081 994 3441 
SYSTEM SCIENCE 

Phone: 071 833 1022 • Fax: 071 837 6411 

Circle 462 on Inquiry Card. 


P.O. Box 352 

6040 AJ Roermond/Holland 
Phone: (++311(0)4758-2872 
Fax: (++31)(0)4758-2795 


CUPWORDIr 3 trademark ofHattrick, All trademark? $dtmwiedgei1. 
















(Europe) Ltd. 


EUROPE IS NOW OPEN FOR FREE! TRADE. 

WE GUARANTEE TO BEAT ANY ADVERTISED EEC 
LANDED PRICE ON MEMORY MODULES. 

*NQ EEC IMPORT DUTY, *100% Compatible. *5 Year Warranty. *Risk Free *Easy to 
Install High Quality products *Full Range of Products. ^Transport Cost from £7 in EEC. 


For a Fast Response Contact Us FIRST on 
Tel:372-1917 or Fax:625-7649 (7Lines) 
Codes: (UK 071), (International 4471) 

(’rice i Part Re! Price L 


AST 

Premium Exe. Note BooklMB 
Premium Exe. Note Book4MB 
Premium 386/33TE SMB 

Compaq 

1MB Module 113131-001 
4MB Module 113132-001 
1MB Board 113644-001 
4MB Board 113645-001 
4MBSLT/386 110237-001 
4MBLTE/386 1121125-2 
DELL 

1MB 325D 3102505 

4MB 325D 3102506 

Epson 

1M Kit Equity IIE,386/20/25 
2MB Kit Equity IIE,386SX 
IBM PS/2 
2MB 6450604 

2MB 6450608 

MCRAM4-Up to 4MB. For all 


MCRAM8.2 serial Ports(OK) 
MCRAM32 Plus *** NEW *** 

Up to 128MB of Memory(OK) 169 

NEC 


OSHIBA (continued) 


62 

T3200SX/C 

4MB 

142 

1 150 

T510Q/T5100C 

2MB 

73 

280 

T5200/T8500 

2MB 

73 


T5200/T8500 

8MB 

357 

48 

Laser Printer Memory 


122 

HPniSi 

1MB 

52 

79 

HP IHSi 

4MB 

149 

176 

hp m/mD/rap 

1MB 

42 

199 

hp ii/hd 

2MB 

75 

340 

IBM Laser 4019/E 1MB 

55 


Panasonic 4450i/4420 

55 

59 

Epson EPL 6000 

1MB 

55 

232 

Epson EPL 7000 

1MB 

55 


OKI Data 400 

1MB 

69 


OKI Data 800/820 1MB 

120 

55 

Cannon LBP-4 

1MB 

133 

90 

Printers 




HP IIIP (220V) 


685 

65 

HP III (220V) 


1005 

65 

HP IIID (220V) 


1690 


Toner Cartridges for HP HIP 

1 46 

109 

Toner Cartridge for HP III 

49 

175 

Deskjet 500 


283 


Cannon bubble jet 


185 


4-8MB PowerMate SX+ 

399 

2MB PowerMate 386/25 

160 

Sun 



8MB 

4/330/4/370 

279 

16MB Sparc4/40/60/65 

580 

Toshiba 



T1000/T2000 

2MB 

95 

T1000/T2000 

4MB 

205 

T1000/T2000 

SMB 

350 

T1200XE 

2MB 

68 

T1600 

2MB 

68 

T3100SX 

2MB 

68 

T3100SX 

4MB 

142 

T3200SX/C 

2MB 

68 


Address: 

36A, Kilburn High Road 
London NW6 5UA 
UI< 


LaserPix 3.0 *NEW * 

Increases Resolution of HP 
Printers to 2400 1299 

NoteBook/Portables 

True 32-Bit Computer Power. 
386DX-20MHZ/VGA,2-8MB,on 
Board. Auto Power saving 
40MB HDD 1980 

386DX-25MHZ, Same as above 
but with faster processor 2100 

386SX / 20 with 2MB of Memory 
40MB Hard Disk 950 

60MB Hard Disk 1120 

AT Memory Cards 
Boca AT- *NEW* LIM 4.0 etc 
2MB 125,4MB 198,8MB 298 


Software Packages 

Full Range of all popular 
software packages at very 
low prices. Plus 

Special Offer 
MS-Window 3. Only £47 
DOS 5.0 Only £45 

ACCESS MAC (For 
accessing Appel Mac files) 
ONLY £75 

Exclusive World 
Distributor. 

Multilingual Word Processor. 

Interlingual© 

Supports over 20 languages. 
Allows coexistance of 
different languages along 
side each other, In any 
combinations. (ie)Russian 
and Spanish, German etc. 
Supported by various Com¬ 
pilers. £150 

lHard Disk Drives 
"onnor / Fujitsu / NEC / Segate 
^Standard Memory 
IMB by 9 (70ns) 25 

56K by 9 (80ns) 15 

; of 9 1MB chips 25 

of 9 256K chips 21 

|Lan Adaptors 
itel Netport 3901 

-Link 250| 

lulitple I/O port-8 49o[ 

(Coprocessors 
IC87SX-16 CALL 

JC87-20 CALL 

IC87-33 CALL 

5C87-40 CALL 


Prices are subject to change without notice. 
Payment by : VISA/A U CESS/M aster Charge 
W i re Transfers/LC / M o n ey f) r d ers. 
Advertised Prices are in UK Sterling, Payments Can lie In I k 
Sterling nr US Dollars. All Trade Marks are recognised. 


Circle 408 on Inquiry Cord. 














NEWS 


WHAT'S NEW • INTERNATIONAL 



Several computers can share a number of peripherals with the 
DXS-16 data-exchange device from Nighthawk Electronics . 


Resource- 

Sharing 

Equipment 

T he DXS-16 data-ex- 
change device allows 
several computers to share 
a number of peripherals. It 
provides up to 16 MB of 
buffered memory and has a 
rapid data throughput rate 
in excess of 50,000 charac¬ 
ters per second per port. 

The unit can support up to 64 
MB of memory. 

The unit’s modular de¬ 
sign provides up to 16 serial 
and/or parallel ports. The 
DXS-16 can maintain the 
data throughput speed on 
all 16 ports, even when 
transmitting and receiving 
simultaneously, because the 
buffer memory is dynami¬ 
cal ly allocated to ensure that 
all users can fill the buffer 


at the same time. 

The device’s data-rate- 
compensation system lets it 
automatically reduce the 
speed of data input as it ap¬ 
proaches full buffer capa¬ 
bility. This prevents applica¬ 
tions software from being 
limed out, eliminating error 
messages. 


The DXS-16 has no DIP 
switches or jumpers. The 
unit has four front-panel 
keys for configuration, with 
options and full help 
screens displayed on a 40- 
column LCD panel. If you 
use an IBM PC, there is a 
program that lets you con¬ 
figure the unit via a GUI, 


An Advanced Program¬ 
ming Option is also available 
that lets you program the 
unit in BASIC for character 
conversion and data 
manipulation. 

Four slots are available 
for interface cards; these 
four-port interface cards 
support a mix of Centronics, 
RS-232, and combined 
Centnonics/RS-232, ensuring 
compatibility with most 
computers and peripherals. 
You can connect virtually 
any serial cable into the unit 
via its DCE/DTE switch. 

The DXS-16 has a uni¬ 
versal power supply and can 
be factory configured in a 
number of languages. 

Price: £820 and up. 

Contact: Nighthawk Elec¬ 
tronics Ltd., P.G, Box 44, 
Saffron Walden, Essex 
CB11 3ND, U.K., 44-799- 
40881; fax 44-799-41713, 
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New Highlight From Phihong 
The TL 1020SX/1025SX Notebook 


TOP-LINK 

V 


FCC 

CLASS B 


Phihong’s new TL-1020SX/1025SX Notebook PC boasts full power and the 
largest high-resolution VGA LCD available for a product of its kind. With one 
40/60M HDD and a 1.44 FDD. Its IM of onboard RAM is expandable to 5M, 
4M of onboard RAM is expandable to 8M. 


The battery will run up to two hours, and internal power-saving features 
include CPU sleep mode, auto shutdown, and a low-speed (1MHz) 
operational setting. 


Five I/O ports and an 80387 socket make expansion simple. Its 83-key 
mechanical keyboard allows uncramped use. Trimly built and weighing 
only 7 lbs, the TL-1020SX/1Q25SX Notebook can go anywhere 
its user does. All accessories (Ext. expansion box. Ext. 5 l A tt FDD. 
Pocket fax/modem, Car adapter. Numeric keypad, RAM 
card, Battery pack etc.) are available at the moment. 

Contact us today for more details. 


HEAD OFFICE/FACTORY 


PHIHONG USA 


PHIHONG EUROPE 



PHIHONG 


PHIHONG ENTERPRISE CO.. LTD. 
16, Lane 530, Chung Cheng M. Rd., 
Sanchung City, Taipei, Taiwan. 

Tel: (8862) 9882126-0 * 9805255-9 
Fax: (8862) 9817086 * 9833222 


PHIHONG U.S.A, INC. 
920 Hill view Dr., Suite#l95 
Milpitas, CA 95053 
Tel: (408) 2632200 
Fax: (408) 2632213 


TOP-LINK EUROPE B.V. 
Patrijsweg 46, 2289 Ex Rijswijk, 
The Netherlands 
Tel: (31)70-3996225 
Fax: (31)70-3991310 
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C++ COMPILERS 


NEW BORLAND C++ 3.0 includes Windows hosted 
IDE, Global Optimiser. ObjectBrowser. Resource 
Workshop and new versions of Debugger, Profiler 
(both for DOS and Windows) and Assembler. 

NEW BORLAND C++ & AFX 3.0 includes 
ObjectWindows and Turbo Vision (both with source) 
and Run-time Library source. 

NEW TURBO C++ FOR WINDOWS includes 
ObjectWindows, Resource Workshop, and the new 
version of Turbo Debugger for Windows. 


Borland C++ 3.0 

Win&DOS 

£199 

Borland C++ & AFX 3.0 

Win&DOS 

£295 

Topspeed C++ Std 

DOS 

£110 

Topspeed C++ Prof 

Win&DOS 

£165 

Turbo C++ 

DOS 

£50 

Turbo C++ & Turbo Vision 

DOS 

£69 

Turbo C++ for Windows 

Win 

£85 

Zortech C++ 

Win&DOS 

£370 

Zortech C++ S&E 

Win&DOS 

£550 

Topspeed C++ Std 

OS2 

£110 

Topspeed C++ Prof 

OS2 

£165 


LIBRARIES 

NEW POET C++ Object-Oriented Database System 
from BKS - Persistent Classes, Container Templates, 
Set operations. Class Browser, etc. Supports Borland 
& Zortech. Ask about special bundle with Zinc 
Interface Library. 

NEW OBJECT PROFESSIONAL FOR C++ offers 
more functionality than Turbo Vision for those writing 
DOS user interlaces. 

NEW PROTOVIEW Screen Painter for C& C++ 
includes Dialog Editor, Data Validation, International 
Controls (reads WIN. INI). DDE, Customisable 
Workbench & Tool Palette, etc. Expensive, but worth 
it for the serious developer. 


GUI Master 

Win 

£380 

Object Professional for C++ 

DOS 

£150 

ProtoView 

Win 

£750 

Win++ 

Win 

£160 

Zinc (inc Source) 

DOS 

£195 

Zinc (inc Source) 

Win&DOS 

£325 

Codebase++ 

Win&DOS 

£195 

POET 

DOS 

£295 

POET 

Win 

£360 


IHEC.LAm.VAGE 

Refer also to the C++ section. 

C COMPILERS 

NEW Watcom C 8.5/386 supports 32-bit Windows & 
DOS apps, 32-bit DLL's, includes royalty free DOS/ 
4GW extender with 32Mb Virtual Memory, new 
debugger, etc STILL AT THE SPECIAL 
INTRODUCTORY PRICE of £495. 

NEW QuickC for Windows includes QuickCase:W, 
image & dialog editors, Windows hosted environment, 
etc. ONLY£95. 


Aztec C86-c 

DOS 

£275 

Microsoft C 6.0 

OS2&Win&DOS 

£222 

MS C & Win SDK 

OS2&Wm&DOS 

£335 

MS QuickC 2.5 

DOS 

£50 

MS QuickC & QuickAsm 

DOS 

£83 

MS QuickC for Windows 

Win 

£95 

Topspeed C Std 

DOS 

£110 

Topspeed C Prof 

Win&DOS 

£165 

Watcom C 8.5 

OS2&Win&DOS 

£295 

High C 386 Local 1.7 

PL386 

£585 

High C 386 Global 2 3 

PL386 

£650 

Intel 386 C Code Builder 

Wm&386 

£399 

NDP 386 C 

386 

£545 

Watcom C 8.5/386 

W.n&386 

£495 

Topspeed C Prof 

OS2 

£165 

Aztec Cll-p 

CPM-80 

£120 

Aztec Cll-c 

CPM-80 

£200 

Hi-Tech C 

CPM-Z80 

£105 

Mix C 

CPM-Z80 

£35 

Aztec C68K MPW C 

MAC 

£110 

Aztec C68K/Am-P 

AMIGA 

£120 

Aztec C68K/ST-P 

ATARI 

£120 

Hi-Tech C 68000 

ATARI 

£140 

Prospero C 

ATARI 

£55 


We supply 2500AD, Avocet, Aztec, Lattice, IAR and 
Hi-Tech Cross Compilers hosted on DOS and 
targeted on Z80, 6502, 6801, 68HC11, 6301, 6809, 
7811, 8051, 8096 & 6800QM20. Please call for 
information or advice. 

C INTERPRETERS 

New V5 Instant-C is MS CV6 compatible. 
C-terp V3.5 DOS £165 


Instant CV5 


DOS CALL 


GREY 

MATTER 


Pri$x Mredviv, Ashburton, Devon FQU ?DT 


Prices do not include VAT or other local taxes, but 
do Include delivery In the UK and Europe 
Please check prices at time of order as ads are 
prepared some weeks before publication. 
This page lists some of our products- call us for a 
complete price list and details of discount structure. 
ORDER BY PHONE WITH YOUR CREDIT CARO. 

TEL: (0364) 53499 

FAX: (0364)53071 


We can copy files to and from 600 disk formats 
including CP/M, CP/M-86, MS- DOS, PC-DOS, 
APPLE, SIRIUS, BBC, TORCH, APRICOT. HP-150, 
TRSDOS. AMSTRAD, ATARIST, MACINTOSH. 
Our charge is £10.00 + disk + VAT with discounts 
on small quantities and disks are normally 
despatched within 24hrs of receipt. 

For more information call us. 


ASSEMBLERS 



Microsoft Basic PDS 7.1 C222 

Microsoft C PDS 6.0 C222 

Microsoft C & Windows SDK C335 

Microsoft Cobol 4.5 £435 

Microsoft Fortran 5.1 £205 

Microsoft Macro Assembler 6.0 £75 

Microsoft Pascal 4.0 £139 

Microsoft QuickBASIC 4.5 £50 

Microsoft QuickC 2.51 £50 

Microsoft QuickC & Assembler £83 

Microsoft QuickC for Windows £95 

Microsoft QuickPascal 1.0 £50 

Microsoft Source Profiler £45 

Microsoft Visual Basic £95 

Microsoft Windows 3.0 £70 

Microsoft Windows SDK 3.0 £225 

MS Win Multimedia Dev Kit £225 

MS Win MDK & SB Pro Card £365 

Borland C++ 3.0 £199 

Borland C++ & AFX 3.0 £295 

Borland Corporate Prod Pack £330 

Turbo C++ £50 

Turbo C++ & Turbo Vision £69 

Turbo C++ for Windows £85 

Turbo Debugger & Tools £89 

Turbo Pascal 6.0 £69 

Turbo Pascal Professional 6.0 £137 

Turbo Pascal for Windows £103 

Paradox 3.5 £340 

Paradox Engine 2.0 £223 

WITH FULL TECHNICAL SUPPORT 


MS MASM POS v6 

OS2&DOS 

£75 

PharLap 386IDOS Ext SDK 

DOS 

£330 

PharLap 386IASM/Lmkloc 

DOS 

£830 

Opiasm 

DOS 

£125 

Turbo Debugger & Tools 

DOS 

£89 

2500AD Z80 ASM 

CPM-Z80 

£70 

SLR Z80ASM 

CPM-Z80 

£40 

SLR Z80ASM-PLUS 

CPM-Z80 

£140 

SLR MAC 

CPM-Z80 

£40 

SLR MAC-PLUS 

CPM-Z80 

£140 

SLR 180(64180) 

CPM-Z80 

£40 

SLR 180-PLUS (64180) 

CPM-Z80 

£140 


Not all assemblers are supplied with a linker. 
Check before ordering. 


PROGRAMMING TOOLS 


Ada Compilers 

Algol Compilers 

Assemblers & Libs 

AWK 

Basic Compilers 

Basic Interpreters 

Basic Utilities 

Basic Libraries 

C Compilers 

C Utilities 

C Interpreters 

C Libraries 

C++ 

Cobol Compilers 

Comms.Libraries 

Cross Assemblers 

Database Libs. 

Debuggers 

Dis-assemblers 

Editors 

Forth 

Fortran Compilers 

Fortran Libraries 

Graphics Libraries 

Icon 

Linkers/Locaters 

Lisp 

Logo 

Modula-2 

Object Oriented 

Pascal Compilers 

Pascal Libraries 

* Prolog 

Rexx 

Screen Libraries 

Smalltalk 

We stock many items for which there is no j: 

space in these advertisements. 


Comma 

C Asynch Manager DOS 

C Comms Toolkit DOS 

Essential Comms DOS 

Greenleaf CommUb 3.2 DOS 

Silvercomm C Asynch DOS 

Database 

Btrieve OS2.Win.DOS 

C/Database Toolchest DOS 

C-Index/Plus DOS 

C-tree Plus DOS 

Code base 4.21 DOS 

CQL DOS 

D-ISAM DOS 

db-VISTA DBMS Object DOS 

Essential Btree DOS 

Faircom Toolbox Prof v2 DOS 

Pro-C & Workbench DOS 

SoftFocus Btree/ISAM DOS 

Sycero.C Network DOS 

Graphics 

Essential Graphics Kernel DOS 

Essential Graphics GUI DOS 

GFX Graphics DOS 

Graphic 6.0 DOS 

graphics-MENU & Data Entry DOS 

GSSGDT 0S2.D0S 

GX Graphics DOS 

GX Effects DOS 

GXText DOS 

HALO Professional 2.0 DOS 

HGraph DOS 

MetaWINDOW DOS 

MetaWINDOW/Plus DOS 

PCX Programmer’s Toolkit DOS 

Real-Time Graphics & M/CT DOS 

TEGL Windows Toolkit 11 DOS 

Screen 

C-Scape + Look&Feel 0S2&D0S 


C130 

£89 

£180 

£195 

£140 

£390 

£45 

£175 

£350 

£180 

£270 

£325 

£425 

£110 

£680 

£799 

£80 

£895 

£130 

£105 

£80 

£305 

£180 

£425 

£120 

£120 

£90 

£270 

£80 

£165 

£220 

£150 

£145 

£70 

£370 


& TOOLS j| 



C-Worthy & cwArchitect 

DOS 

£389 | 

Greenleaf Datawindows 

DOS 

£215 I 

MEWEL Window System 

DOS 

£195 E 

MEWEL Toolbox 

DOS 

£165 1 

Panel Plus II 

DOS 

£260 | 

ProtoView 

Win 

£750 1 

TesSeRact CXL 

DOS 

£42 1 

Vermont Views V3.0 

DOS 

£325 | 

Vitamin C V4.0 

DOS 

£250 1 

General & Sundry Libraries 


C Tools Plus/6.0 

DOS 

£105 I 

CodeRunner 

DOS 

£140 1 

Essential C Utility Lib 

DOS 

£140 I 

Greenleaf Functions 

DOS 

£125 1 

Heap Checker 

DOS 

£30 | 

Heap Expander 3.0 

DOS 

£85 1 

Hold Everything 

DOS 

£130 | 

PDKE1.E2, £3 

DOS 

£70 1 

PowerSTOR 

DOS 

£85 I 

Resident-C 

DOS 

£135 1 

TesSeRact TSR Dev Sys 

DOS 

E42 1 

Turbo C Tools/20 

DOS 

£105 1 

WKS Library 

DOS 

£160 I 

Math & Scientific 


C/Math Toolchest & Grafix 

DOS 

£45 j 

C Lang Sci Lib 

ANY C 

£160 1 

Huge Virtual Array & NAT 

DOS 

£215 1 

Mathpak 87 

DOS 

£85 I 

Science & Eng Tools 

DOS 

£79 I 

Tools 



C/Utilities Toolchest 

DOS 

£45 

C-Clearly 

DOS 

£85 j 

Clear+ for C 

DOS 

£140 

CodeCheck Prof 

DOS 

£435 

LALR Pro 4.2 

DOS 

£275 

MKSLEX&YACC 

DOS 

E165 

PC-Lint 

OS2&DOS 

£85 

PCYACC Prof 

DOS 

£435 

Source Print 

DOS 

£75 1 

Tree Diagrammer 

DOS 

£75 J 
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Add-ln/Add-On 

ATI Wander Pltrs XL 512 .215 

9514 Utoa&VGA I MB 575 
Oifliehanne* PC 8-potl . . 375 

Everex Viewpoint TC . 525 

FahrtrtfwfrlZSQ LMB 340 
Hercules Crap-hits Station , 535 
Graphics Station 3MB . 555 
LojEitech Mouseinan Serial 60 
Scamman 256 ... 275 

Mouse with Window* 3,0 . 75 
MS Mouse wilhWWcws 3.0 143 
ProdesfeneHi-S lMB 235 
Soundtilaster Pro - !Ne«! . 210 
Volant* ATIOQG.720 


Laptops 

AST 386SX2Q/40/60 . CALL 

Ever**.CALL 

Sharp.CALL 

Testib*.CALL 

Irtitrumerrte 

TM20Q0 20/40 . 1035/1285 
TJW3000 . . New low price 


12,000 Items 
Price Diskette 

Stopped with order 


Backup 

ColwadD 250MB . 303 

HP DAT Tape Backup 
1. 3/2/BGB 1400/1560/19S0 

Tecmar Praline 525ES 2 750 

Wangled 51505 IntfExt 550/700 
Software for DOS/UNIX/LAN 

CAD & Graphics 

Autocad RelLl .... CALL 

Calcomp33120 , 4]5 

Corel DftwVer?.380 

Design CAD 2D/3D . 1/5/199 
Prefix CAD to Windows . . 430 
Freelance Plus , , ... 335 
NumcmcsGraphicMaster CALL 
Summaskefth .... CALL 

VinylCAO.600 

Xerox GS+ Scanner AT 1360 

Chips & Memory 

All Upgrades - ALft r AST, Apple, 
Compaq, DEC, Epson, NF; Bitf, 
Silicon Gr, Sun, TosArfaa 

60287.LOW 

S0387SX-16/20 . 109/120 

80387DX - AM speeds . 175 
SIMM 1MB/4MB 70ns . 44/160 
ALL CHIPS AND SIMMS CALL 
HP Laser 2MB/4MB 140/230 

Communications 

Carbon Copy Plus 115 

CIOBfrUp Custom eriSupport 135 
Smarterm 320 . 125 

Database 

Clarion Pto Developer . 450 

Clipper 5.01.495 

Dataea$e4 r 2 .495 

DBase IV. 409 

Dbase IV Dewlapafs Edition 839 
Ftuipro Single/LAN 469/665 
OracleProressffinalS.lC . .660 
Paradox 3,5 Upgrade 175 
RbAMj.l . 465 

Superbase 4 for Windows 4 30 

Desktop Publishing 

Adobe Type Man Windows 59 
Pagemaker . . 619 

PerFormPro DMign/Fill . 296 

Quark Express . . . . 580 

Ventura Publisher 4.0 . 526 

Disk Drives 

Seagate 35IAX 200 

Conner 60MB 200 

Maxtor 60MB.200 

Phis Hardcard IXL 105 9ms 585 
Maxtor 120MB 15ms ..360 
Conner 120MB iSms 360 
Quantum 123MB 15ms . 360 
Maxtor 213MB 15ms ...580 
Quantum 245MB 15m g .600 
Maxtor LXT340 14ms 960 
Seagate 426MB 14ms . . 1425 
Maxtor 675MB 16ms . . 1400 
HP 681MB 16m S 1600 

Maxtor 1,2GB SCSI . . 1955 
CD-ROM ■ Cube* - WORM CALL 


Modem/FAX 

Modems for all portables , LOW 
FAX 9600 & Modem 2400 100 
Paxil for Windows .... 129 

Htyes2400BInternal. . 255 

Hayes Ultra %.849 

Intel Satisfaxtron .... 395 
Pocket FAX 4 Modem , , , 1S5 
USRV.3£/V.42M/Ext 440/500 
USft HST/Y.32 Dual Ext Std 865 


Networking 


3COM Etberiink 2 

LOW 

AST 5251-]] EnhPlus 

515 

DLink Packet Elhemet 

265 

Ewe* Ethernet 0/16 

&7/135 

Hayes Etiwmatfl 8 . 

. . 96 

IBM 3270 Connecbcmi 

375 

IBMS25QAT/MC 

510 

IBM Token Ring 16/4 . 

. 630 

mtel Ethernet L6 . . . . 

. 130 

Jntet Neipoci ... 

495 

IRMA 3. 

. 435 

LaciFax for Windows . 

. CALL 

Fantastic 10MB Starter 

. 485 

Fantastic AE2/AE3 . 215/25Q 

Larrtastic Al Node 

. 60 

Mylex EISA Ethernet . 

. 309 

NE1000/compatible . 

135/85 

NE-20GQ / compatible 161/126 

NE320Q EISA. 

. 665 

Netware Lite. 

70 

Movell Netware. 

. CALL 

| WD Ether Elite Clone 

. 1D0| 

WD Ethercard Elite . . 

. 150 

WQEBrard Elite 16 

. 180 

Operating System 

Desqview 2.2/386 . . 

75/130 

MS DOS 3.3 or 4.0T/5.Q 

45/55 

IBM OS/2 Standard 1.3 . 

. 128 

IBM OS/2 Extended L.3 

, 500 

NewWave. 


ttHIH/UNW . 

. CALL 

Windows 3.0 ...... 

. , 95 

Windows 3.0 * Meuse 

. . 7b 

Programming 

Brief Inlf Version . . . 

. . 140 

Briefer C++ . 

. . 50 

Knowledge Pro Windows . 360 

MS Basic Dev 7.0 

. 325 

MS C Compiler. 

. 319 

MS Fortran. 

289 

MS Qupck C w/Assembler 

. 139 

Smalltalk V/PM 

319 

Ti*boC++. 

. 315 


Turbo PASCAL Win Upgrtf 115 

Spreadsheet & WP 

AMI Pro Upft-ade IDS 

Displaywrrte V.249 

Excel Windows Upgrade 130 
Lotus 1-2-3 for Windows . 425 
"pV-: ir Li to WiiltfiJW, Llpn;jdc ! 30 
Word Perfect l^dows Upgr 90 

Utilities 

Check It . . . , 85 

Landmark Suporsoft Diag 455 

Norton Utilities 6. 0 99 


Controllers 


PC Tools Deluxe 7.1 ... 107 

QRAM/QEMM386 . . 40/59 


Adaptec 1542BK .260 

DPT Smartcache EISA/SCSI 575 
IDE caching with 4,5MB . 550 

Mylex EISA/SCSI caching . . &60 
WDI009VSE 2 EISA/ESDI . 230 


- We Offer: - 

* Quantity Discounts 

* Dealer Discouits 


PHONE: ( 415 ) 861-8330 

Espanol ( 415 ) 861-8376 

FAX: ( 415 ) 861-8380 

International -orders. our specialty * Low freight rates ■ No handling charge 
Prices ere lor cash prepayment * VISA/MC/AMEX accepted * Product 
may be USA versions ■ No returns on opened software * Press are FOB 
USA and subjeetto change • Prestocking charge for nondefedivc returns 

Computer Quick f 165 -Stti Street, Mo. 309 
San Francisco, CA 94103, USA 
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Confidential 

Notebooks 

T he Cl Notebook-2D 
Confidential and Note¬ 
book-30 Confidential are, 
respectively, 286- and 
386SX-based notebooks 
that have removable hard 
drives and battery usage 
times that are typical of stan¬ 
dard laptop systems. Both 
the notebooks also include 
ports that support a full- 
color Super VGA monitor 
and a full-size 102-key 
keyboard. 

The Cl Notebook-2D 
Confidential comes with a 
12-MHz 286 microproces¬ 
sor, a 40- or 8G-MB remov¬ 
able hard drive, and a 3 Vi- 
inch 1.44-MB floppy drive. 
The LCD screen operates to 
VGA standard with a resolu¬ 
tion of 640 by 480 pixels. 

You can operate the system 
via its AC adapter or a nick¬ 


el-cadmium battery that gives 
you 2 to 3 hours of opera¬ 
tion. The system also in¬ 
cludes one internal fax/ 
modem expansion slot, one 
serial port, one parallel port, 
and an 81-key keyboard. 
External dimensions are 280 
by 220 by 39 mm, and 
weight is 2.6 kg. 

The Cl Notebook-3D 
Confidential has the same 
features, dimensions, and 
weight as the 2D Confiden¬ 
tial except it is based 
on a 20-MHz 386SX micro¬ 
processor. 

Price: £1495 for the Note- 
book-2D Confidential; 

£1995 for the Notebook-3D 
Confidential. 

Contact: Centerprise Inter¬ 
national Ltd., Hampshire In¬ 
ternational Business Park, 
Crockford Lane, Chineham, 
Basingstoke, Hampshire 
RG24 OGQ, Lf.K.,44-256- 
463754; fax 44-256- 
843174. 

Circle 1328 on Inquiry Card. 


















































187 E, Wilbur Rd., Suite 9, Thousand Oaks, CA 91360 
Makers of Stony Brook Professional Modula-2 and QukkMod 


A High Performance Option 
For Turbo Pascal Users 


We agree that Borland Turbo Pascal® is a great street 
machine. But when your applications demand the 
ultimate in performance, the Stony Brook Pascal + 
optimizing compiler has the extra power you need — and 
an unbeatable list of standard features. 


DON'T CHANGE A LINE OF YOUR CODE 
It couldn't be easier to trade up to Pascal + . We're 100% 
language-compatible with Turbo Pascal V6. You don't 
change your Turbo Pascal programs at all* Just compile 
with Pascal" 1 " and get: 

Execution speeds up to 100% faster 

Code size up to 30% smaller 
You get fully optimized code with NO difference in your 
program's operation! 


ELIMINATE ROADBLOCKS 

Pascal + comes fully equipped to handle ANY 
programming problem you encounter* Unlike Turbo 
Pascal, we produce standard Microsoft® objects, support 
all memory models, and give you complete control over 
procedure-calling and parameter passing conventions. 


AND WE DO WINDOWS! 

Stony Brook Pascal + comes with 
full support for Microsoft Windows 3.0* 
We provide the interface units, and you use the 
windows API exactly as you would with Microsoft C. 

In fact, anything you can do with 
Microsoft® C or TurboC®, you can do 
with Stony Brook Pascal + 1 

So get on the track with Stony Brook Pascal+ . You'll 
qualify for races you never could enter before. 

CALL NOW OR WRITE FOR INFORMATION 


800/624-7487 • 805/496-7429 Fax • 805/496-5837 Outside US. 


SOFTWARE 


ANNOUNCING 

PASCAL 4 , 


INSTANTLY LINK TO OTHER LANGUAGES 

With Pascal + it's easy to interface with code written in 
any other language. This means, for instance, that you 
can have immediate access to millions of lines of 
commercial library code written by and for G 
programmers* 


SAVE $100! 


WITH OUR SPECIAL 
INTRODUCTORY OFFER! 


Buy directly front us by 3/31/92 and pay only: 

$295 [jJ5. J'Snada $395 After offer expires 

$375 lTs”®* Canada $4 75 


Tu rbo PflscflJ and Turbo C are registered trademarks of Borland International, Inc * Microsoft and Windows are registered trademarks of the Microsoft Corporation. 
Stony Brook Software and Pascal + are trademarks of Gogesch Micro Systems , Inc. 
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COMPLETE P.C. 
PROTECTION 

EI*IASHXM MICROCOMPUTERS INC. 


VIRUSAFE 

The best software protection against 
viruses. Menu-driven operation : 

VC scans the memory and neutralizes any 
viruses found; 

VS prevents access of known and unknown 
viruses to memory; 

UNVIRUS identifies and eliminate hundreds 
of viruses and mutations; 

PIC checks integrity of marked programs and 
critical areas of DOS; 

V5CGPV lets you copy only files that are not 
infected; 

and many more modules and features. 


MEMOPLUG 

^ U ser tram paren t softwa re p rotectl o n: 

^1?) Prevents unauthorized executions of 
Vv protected programs; 

^ Easy to use shell protection; 

Optimal data file protection; 

LAN plug for protection of site-licensed 
software for use on networks. 

One programmable plug regulates 
simultaneous use of software on the 
complete network. 


VIRUSAFE-LAN 

Vi ru Safe ant I-virus protection 
compatible with all LANs: 

Permanent immunization of the server and 
workstations, with full reports on virus and 
anti-virus activity to the supervisor, 
including attempts to infect the system 
from any station. 


MULTISAFE 

The most complete PC protection and 
access-control system: 

Individual privileges for 15 different users, 
password access control, full monitoring of 
authorized and unauthorized activity on the 
system, anti-virus protection, password 
management, screen blanking and keyboard 
lock protection, 15 different data encryption 
levels,network compatible 


EliaShim 

MICROCOMPUTERS INC 


EliaShim Microcomputers Ltd, 

P.O.Box B691 Haifa 31GB6 ISRAEL, Tel. 972-4-516111, Fax. 972-4-52861 3 

EliaShim Microcomputers Inc, 

520 W. Highway 436 Suite 1180. Altamonte Springs FL 32714, LI.S.A. 
Tel. 305-3853280, Fax. 305-3853382 


WE ARE CURRENTLY LOOKING FOR INTERNATIONAL DEALERS 
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With Ring Out, a hand-held tester for IEEE 802.5 Token Ring 
networks, you can check for cable faults and resolve network 
interconnection problems. 


Test Token Ring 
Networks 

N ow you can test Token 
Ring networks at 16 
Mbps with RingOut from 
Experdata, a hand-held tester 
for IEEE 802.5 Token Ring 
networks. You can use Ring- 
Out to check a network for 
cable faults and to resolve 
network interconnection 
problems. By generating traf¬ 
fic, you can use the unit to 
test not only cables and con¬ 
nections but also active 
circuit components, 

RingOut can enter an ac¬ 
tive network transparently, 
distinguishing between nor¬ 
mal network traffic and bea¬ 
cons (i.e., distress signals). 
This helps you locate faults 
by simply unplugging 
cables from a multistation 
access unit until RingOut 
indicates that the beacon 
has ceased. 

The unit transmits, re¬ 
ceives, and decodes true 
IEEE 802.5 Token Ring 
signals, so you can detect and 
isolate high-frequency 
cable faults that may pass 
low-frequency and direct- 
current tests. It can thus con¬ 
clusively determi ne if a 
cable, multistation access 


unit, or network (ring) will 
work under actual operating 
conditions, 

RingOut performs ring 
tests (insertion and send) to 
determine whether an ac¬ 
tive ring can be entered. On 
inactive networks, it deter¬ 
mines whether Token Ring 
signals transmitted over 
the entire network return 
intact. Special connectors 
allow it to hook up to an os¬ 
cilloscope, which means you 
can use the device for sig¬ 
nal degradation tests. 

The device is powered by 
an AC adapter or recharge¬ 
able nickel-cadmium bat¬ 
tery. It performs data tests at 
4 or 16 Mbps, and its conti¬ 
nuity tests indicate shorts, 
swaps, breaks, faulty con¬ 
ductors, and problems with 
shielded or unshielded 
twisted-pair cables. 

Price: US$1495. 

Contact: Experdata, 16, 
rue Saint Denis, F-92100 
Boulogne, France, 33-1-46- 
03-48-54; fax 33-1-48- 
25-69-15. 

Circlfl 1329 on Inquiry Card. 
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The Lighter Alternative 



VANDA NOTEBOOKsx 


itscover the lighter alternative with the VANDA NOTEBOOKsx. 
/eighing just 6,2 lbs (2.9 kilograms), including battery, th VANDA 
IGTEBQOKsx offers all the performance of a desktop PC in a corn- 
act 12.2" x 10" x 1 7* (310 x255x 44mm} package 
. 20 MHz Intel 80386SX CPU, a standard 2MB (expandable to 
MB) of on-board memory, and VGA graphics in no less than 32 


gray scales provide the power to run high-level applications such 
as Windows 3.0. The internal 40MB or 60MB hard disk and 1,44MB 
floppy disk ensure enough space to run practically anything, and 
the battery pack gives you at least two hours to do it in, 

An optional 2400 bps internal modem, full suite of interfaces, and 
auto-resume feature complete the package. 


he VANDA NOTEBOOKsx - it's all you’ll ever need 


TlCeBir92 

kA-J HANNOVER 


1ARCH 11-18, 1992 


Booth #HGF60 


First International Computer, Inc. 

6F, FORMOSA PLASTICS REAR BUILDING 

201, TUNG HWA NORTH ROAD TAIPEI, TAIWAN 

Tel: 886-2-7174500 Fax: 886*2-7182782 Telex: 23056 CHARLENE 
FIC EUROPE BV let: 31-73-134640 Fax: 31-73-131945 
FIC USA Tel: 415-475-7885 Fax: 415-475-5333 

FIC SPAIN Tel: 34-91-307 1463 Fax 34-91-307-1463 


iTERSATIOXA L IMSTk IBV TORS: 



Circle 448 on Inquiry Card 
(RESELLERS: 449], 


jrope: AUSTRIA: ScoS Tel: (0732) 600651 Fax: (0732) 600651-7; BENELUX Amtron Tel: 31-3403-79690 Fax: 31-3403-79675; FRANCE: A.E.E. Tel: (01) 4673 0909 
ix: (01) 4670 4901; GERMANY: K&S Tel: (04952) 8080 Fax: (04952) 8860; GREECE: Ch. Theodossis Fax; (01) 959 6015; SWEDEN: Jet Data Tel: (08) 753 3145 Fax: 
8) 753 3820; SWITZERLAND; EtL Tel: (01) 821 0440 Fax: (01) 821 3632; UNITED KINGDOM: Centerpnse Tel: (0256) 843174 Fax: (0256) 463754 
3ia/PBcific: AUSTRALIA; Skodex Tel: (02) 891 3599 Fax: (02) 891 2058; INDONESIA: PT. tntikim Bertian Mustika Tel: (021) 520 3501 Fax; (021) 520 3504; JOR- 
4N: Ai Haed Tel; (06) 664343 Fax: (06) 655092; OMAN: Oman Computer Services Tel: 698352 FAx: 698356; PAKISTAN: Leo Computers (Pvt) Ltd. Tel/Fax: (051) 
34737 Telex: 54478; QATAR: Computer Arabia Tel: 428555 Fax: 420600; THAILAND; Summit Tel: (02) 238*0895 Fax: (02) 236-7392 

The Intel Inside logo is a trademark of Intel Corporauon. All other names used herein are registered trademarks of their respective owners 
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Get Smart 


INTERNATIONAL 



LANTECH COMPUTER 
COMPANY 

produced Intelligent CPS software 
“SafeWare Series” can work as an 
auxiliary unit with your multivendor UPS 
units to provide protection from power 
failures quickly, intelligently and reliably. 

The SafeWare Series is available for most 
environments: 

*MS/PC DOS 
*LAN Manager 
♦Novell NetWare 286, 386 
Series 

♦AT&T, Interactive/UNIX 

♦ALTOS UNIX 

♦NCR UNIX 

♦SCO/UNIX 

♦SCO/XENIX 

♦SunOS 

♦IBM AIX 

♦HP-UX 


TEL: 886-2-6423224 
FAX: 886-2-6435352 

LANTECH 

3F. NO 37, ua,N£ CHUNG-HSIN RD,, 
SHI-CH1H TOWN, TAIPEI, Ml23. TAIWAN, R O-C 



Analog Output 
Card for the PC 


A n analog output card 
from Mechatronic, 
called the DA04, is a 16-bit 
card for the IBM PC that lets 
you output analog signals in 
the form of voltages and cur¬ 
rents for applications such 
as control systems and simu¬ 
lations. The card has four 
independent active analog 
output channels with 12-bit 
resolution and 12 relay 
outputs. 



You can set each channel 
individually using plug-in 
units. The DA04 lets you 
choose one of five output 
voltage ranges (two unipo¬ 
lar and three bipolar) or one 
of three active output cur¬ 
rent ranges (optional). You 
can also adjust each chan¬ 
nel with a balancing 
potentiometer. 

Each channel is equipped 
with a power-on-reset func¬ 
tion so you can adjust the 
channels in known values 
when turning the set on for 
the first time. This feature is 
useful when you are using 
the channels as current out¬ 


put because you can set the 
output current to the lowest 
full-scale deflection. 

The DAG4 communicates 
with the PC aver the 16-bit 
I/O bus. Each random ac¬ 
cess can be done with one I/O 
cycle without wait states. 

The DAG4 also lets you trig¬ 
ger all channels synchro¬ 
nously, so you can set differ¬ 
ent channels at the same 
moment with previous 
charged values. 

Price: 2490 to 2970 DM; 

250 DM for a set of 
connectors. 

Contact: Mechatronic 
GmbH, Annastrasse44, D- 
6100 Darmstadt, Germany, 
49-6151-26431; fax 49- 
6151-294692. 

Circle 1330 on Inquiry Card. 


The HASP 
Solution for 
Networks 

A laddin Knowledge Sys¬ 
tems 1 HASP is a hard¬ 
ware-based system you can 
use to prevent unauthorized 
access and execution of the 
protected software. The 
HASP family consists of 
two hardware keys: HASP-3, 
a transparent plug that con¬ 
nects to your PC*s printer 
port; and MemoHASP, 
which adds a read/write 
memory inside the plug to 
all of HASP-3's features. 
Both HASP-3 and Memo- 
H ASP contain application- 
specific IC components that 
form a unique code, recog¬ 
nized by the protected soft¬ 
ware, and that prevent re¬ 
verse engineering and 
cracking. 

During run time, the 
protected program checks (as 
many times as you wish) 
whether a HASP plug with 
the appropriate code is con¬ 
nected to the computer. The 
code returned by the plug is 
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USA P\ SOFTWARE IN EUROPE! 

NO COSTLY PHONE AND FREIGHT CHARGES! 
CALL FOR PRE SALE CONSULTING... 


NEW AND NOTEWORTHY: 

R&R Report Writer CALL 

Full featured relational report writer lor 
Patadox tables - database 

Object professional tor C++ CALL 

Class library with over 100 object types and over 
2000 methods. 

SmarTcrm 420 for Windows CALL 

DEC VT series emulation incl. VT 420. Supports 
multiple host sessions 

RM/C0B0L Developer pack US$1356 

Incl. RM/C0B0L-85 and RM/CO application 
development environment. 

RM/C0B0L Developer pack* US$2257 

Incl. RM/C0B0L-B5. RM/CO and 
RM/C0MPANI0N {Info retrieval and report gener¬ 
ation), as well as RM/PANELS (screen utilities) 

Paradox special edition US$123 

InUoditctory version of Paradox for new users 
Relational DB with QBE and much more. 

Turbo C++ tor Windows US$191 

Turbo Cm fcr Windows with ObjectWindows and 
Resource Workshop 

Code Translator US$278 

Translate dBASE III + into C. Get more speed into 
your programs Converted programs run under 
dBASE IV. Clipper, or FoxPm 


ARTIFICIAL INTELLIGENCE 

Anty Combination lor Windows 

$1403 

POu Prolog (Turbo Prolog). 

$341 

ASSEMBLERS & LINKERS 

... $ 341 

, 

Dis/Doc Professional. 

$ 320 

Microsoft Macro Assembler 

Sourcer. 

167 

$180 

Spontaneous Assembly 

.$273 

BASIC 

Mach 2 tor MS QuickBASIC 

Object Script QuickBASIC 

.. $97 

_$180 

- : 

$123 

BUSINESS | 

ABC Flowcharter 

Adobe illustrator tor Windows 
•-! 1 

.$459 


Form Toot Gold 

Grammatik IV. 

IBM Current. 

IBM Storyboard Live 
Microgralx Charisma 
0RG PLUS Advanced 

Quattro Pro. 

Show Partner F/X... 
SideKick Plus 

Super Protect Plus. 

Xerox FormBase /Windows 


Aztec C Cross Dvlpl, Sys. (Host/Target) 


C Communications Toolkit 

$234 

C-terp 386 with Source 

$326 

CLEAR+lorC 

$206 

Control PakyWindows. 

$647 

DESQview API C Library 

$188 

Essential Communications 

$330 

Greenleaf Comm++. 

$255 

Greenleaf ViewComm. 

.$ 709 

Informix C-ISAM for DOS . 

$252 

Lattice C Development Sys v6.0 

_$244 

Object Script C . 

..$590 

PC-Lint. 

$131 

Pro-C with Workbench. 

.$935 

Turbo C TOO IS. 

$165 

Turbo C++ Second Edition 

$110 

WATCOM C /386 Professional 

$1520 

WindowsMaker. 

$1004 

XVT (Windows/ PM/ Macintosh) 

Zortech C+♦ Database Class Library 
Zortech C++ for Windows & DOS 

$701 

$329 

$437 

CADD 

3D Drafting 

__$337 

AutoSketch. 

.$248 

Design Cad 2D 

$248 

Design CAD 3D. 

.$329 

DRAFIX CAD lor Windows 

$693 

DRAFIX CAD ULTRA 

$406 

Generic CADD . 

$477 

CASE 

Case: PM tor C++... .... 

Case Windows Corporate Edition 

.$ 2877 

Case. Windows Standard Edition. 

Compeditor II 

.$717 

$383 


$95 

$353 

$468 

$548 

$105 

$521 

$381 

$213 

$405 

$503 


$950 


EasyCASE Plus v3.0. 

Oracle CASE Dictionary 


$628 

$2525 


COBOL 

COBOL spit 

COBOL/2 Compiler with Toolset 
Dialog System 

Level II COBOL.. 

RM/C0B0L-85 Development System 

COMMUNICATIONS 

Carbon Copy v6.0. 

Crosstalk lor Windows 3 (J 
LapLmk Pro v4 0 

Mirror III. 

Procomm Plus 
Reflection 1 lor Windows 
Remote2 (Host & Caller) 

SmarTerm 240 

DATABASE & FILE MANAGEMENT 

Advanced Revelation 
ALPHA/Four competitive upgrade 
AskSam 

Btrieve DOS 3 1 Network tor PC 
Btrieve tor Windows 
Clarion Personal Developer 
Clarion Professional Developer 

DataFlex .. 

dbFast/PLUS 

dbf-ast/Wmdows . 

FairCom Toolbox Special Edition 
Gupta SQLWindows 

Informix SQL tor DOS. 

Paradox v3 5 
Patadox SQL Link 

R&R Relational Report Wnter tor dBASE 
R&R Report Writer for Oracle SQL 

R&R Worksheet Report Writer . 

R BASE Single User ...„. 

SQLWindows tor Btrieve 
Superbase 4 Windows 
Ul Programmer 
XQL Relational Data Manager 
Xtrieve Plus.... ....„. 

DEBUGGERS 

ClearView-386/4fi6 Debugger .__ 

Multiscope Debugger lor DOS 
Multtscope Debugger tor Windows 
Periscope II with Breakout Swift 
Turbo Debugger & Tool “ 


\LISHING 

’dslScripl Cartridge 
.Adobe Type Align /Windows . 
Adobe Type Manager lot Windows 

Facelift tor Windows. 

ontware Installation Program 
Vw Typeface Packages 
gl Script 

MSnl - H ,!.(• 

OmniPage Pm 
Qm Pi . Cm DOS 


$584 

$2165 

$1445 

$717 

$1271 


$191 

$203 

$145 

$139 

$112 

$489 

$180 

$34; 


sir 

$4! 
$36; 
$647 
$64/ 
$76 
$765 
$664 
$284 
$405 
$906 
.$ 1531 
$877 
$643 
$566 
S 273 
$327 
$165 
$792 
$2301 
$705 
$551 
$892 
$679 



.$477 

$117 

.$106 

$ 103 
-.$ 10 ? 
.. ..$198 

.$306 

,$2?3 
.$1129 


GRAPHICS 

Corel Draw _____$630 

Designer tor Windows $ 768 

Dodot ..it9D 

Draw Applause $446 

GRASP with APTOOLS...$325 

GSS Graphic Development Toolkit lor DOS $ 935 

HALO.......$385 

HALO Professional .$578 

Halo Windows Toolkit.$572 

Harvard Graphics $ 669 

HUaak... $219 

MetaWINDOW $376 

PCPainlBrush lor Windows. $90 

Pizazz Plus $147 

Windows Draw Plus. 

WARE 

2400 Modem $117 

Internal 9600bps V 32 with MNP 5 $ 722 

IIXL105Mb.9msHardD.sk $1065 

ackMan Serial Mouse $132 

trial Mouse. ___ __$ 131 

is tscriot Cartridge tor HP IIP $ 615 

^^^^^Aocket Modem 
ProScan Grayscale Scanner $876 

The Complete Comanjcalor. $ 697 

VIVA24irx int 2400Modem with 4800 ScndFax $ 191 

Weilek 3167/25MH? Main C processor $ 940 

Worldporf 2496 Portable fax. $ 785 


INTEGRATED 

Fiamiiwork ill 
Lotus Symphony 
Lotus Works 
Microsoft PC Works 
Q&A. 

LAN 

LANtastic AE-2 Elltefiie! Starter Kit. 

ME-1000 Ethernet Kit 
1 user 

re v31120 user 
Ware C Irtertace lor DOS 
Procomm Plus lor Network 

Q-D0SII tor Network l8-user|. 

Saber Fife Manager. 

Satie* LAN Admmi$lialiou Pack. 

Sabc< Menu lor MS Windows .10 . 
Saber Menu Sysiwt Single-User... 
Sabo* Meier Usage Tracking Software 
i 

SoftwareBridge LAN. 

Super ProjC'r.t Expert Lanpak 
Superbase 4 Windows' Network. 

MEMORY MANAGEMENT 

386 Max 
Above Drsk. 

Headroom. 


$715 

$818 

$155 

$160 


$82? 

$270 

.$86 

...$3653 
$334 
. $551 
$130 
$339 
$592 
. $421 
$ SO 
. ..$169 
,$131 
.$243 
$708 


OS /2 

Corel Draw tor OS/2__ 

Display Write 5/2 .—. 

Halo for OS/2 

Microsoft OS/2 Presentation Mgr.Soltsel 
Microsoft OS/2 Presenlation Mgr Toolkit 
PageMaker lor OS/2 

Paradox OS/2... 

Oedit lor OS/2. 

Smalltalk/V-PM. 

Super Project Experl/2 .... 

ToolBook (OS/2) ... 

TopSpeed C++tor OS/2 Standard 
Vilamm C for OS/2 
Wide Angle for OS/2 


$ 122 
-S101 
$ 12, r 


Persuasion for Windows 

WordScan 286/386 

$526 

$673 

Turbo EM5 . 

/cache ........ . 

$88 
... .$80 

Xerox Ventura Publisher Gold v3 0 

$891 

DISK/DOS/BACKUP 

Back-lt 

$ 129 

‘msStcrape vwth f ul! Source .. 

ogiteeb Modula-2 Development System 
. ngtlech MovJtila-Z Window Pack 

. $85 

Copy II PC 

$48 

..... $56 

Norton Commander 

$163 


$40 

Norton Utilities ____ 

. $188 

. 1 ■ 


OPTune ..... 

. $77 

OBJECT ORIENTED PROGRAMMING 


PC Tools with AntiVirus 

$175 


$539 

Q-DOSII 

$77 

. 

$645 

SpeedStor Universal ... 

.$108 

. j p.Pyft 4 4 appgpr 

$376 

SpmRite H 

$107 

malltiDk/Vv30.. ... 

$1222 

WonderPlus. ....... 

. $ B4 

matltalh/V?86. 

$ 185 

XTree Pro 

$94 

m 

$50 

XTree Pro Gold . 

.$ 155 

mail!alk/V EGA/VGA Colour Pack 

.$50 



5 mafllaHtAr Ctoodtos 1- 

. $55 

EDITORS 


inaiftatk/V-Windows. 

$455 

Brief v3 1 

$300 

/ np Interface Library 

. $273 

EOT +. 

S 360 

linen Windows7 >olkit 

$80 

Norton Editor 

$110 



Sage Professional Editor.. 

VEDIT PLUS 

$323 

OPERATING ENVIRONMENTS 


S 188 

38^^^Hnng System Release 3.2. 

.$575 




$133 
.$ 223 

FORTRAN 


Df^Hcompetitive Upgrade. 

Fortran Toolkit 2___ 

.$ 198 

MWi user DOS 

$755 

GRAFMATIC & PlOTMATlC 

$264 

GeWorks Ensemble 

$199 

RMtfORTRAN Development System 

Spindrift Utility Library (F77L) . 

$604 

Microsoft Windows 

$160 

. $129 

OS/2 Extended Operating System .. 

SCO UNIX System V/386 v3 2 2 users 

$1115 

ULI Mathematical Functions Library (F77L) 

$320 

$626 


USA 


★ 


SOFTWARE 


UMMATQUAI 116 • 8001 ZURICH • SWITZERLAND 
TEL: 01-252 6710 • FAX: 01-252 7795 


Over 3 f 500 products carried. Call today for price list-disk. 


.$540 
$397 
$572 
$158 
$522 
$820 
$778 
$86 
$455 
$809 
S 474 
$254 
S 539 
$109 


OTHER 

ACT1 (Sales lead tracking) 

$367 

Adlib Card (Sound) 

$ 180 

Builder (Batch Compiler) 
graphics-MENU (GUI). 

$ 140 
$230 

Guide 3 lor PC (HyperText) 

$603 

HP NewWave (GUI) .. 

$229 

install (Automatic Installation) .. 

$252 

KnowledgePro. 

$ 708 

Menuet 

$356 

Norton Anti Virus 

$141 

PolyAWK vl 5 

$246 

RPGII Development System. 

$1877 

SCHEMA-PCB (SC-4) 


SoundBlaster , 

System Sleuth (Diagnostics) 

Plus 

. $251 
. $125 
.sir, 

PASCAL 

"^yiich Plus v5.04 ... 

B-Tree Filer v5.2. 

Graf/Dnve Plus Personal.. 

Object Professional. . 

PascaiTDOLS .. 

Jr $209 
$167 
$139 
$226 
.$ 140 

■ 

$165 

. 

Turbo Analyst . 

$113 

$155 

[ Turbo Pascal lor Windows 

$275 

j Tuibn Pascal Professional,. 

$317 

Turbo Professional... ; 

$155 

SCIENCE & ENGINEERING 

ChlWnter Chemistry 5fe. rort 

Derive v2.03 

$80 

$249 


$446 

■ ■ • 

$ 1348 


$491 

» MaihCad for Winnows via/). 

$512 

v'Mtfhematia for Windows 

$ 1437 


$320 

i SSP/PC Scientific Subrooltr® JwLiary 

$414 

Zortech C-* Scence & Engineer!- . 

$ 1065 

SCREEN DESIGN & MANAGEMENT 

Flash*Up .\.... 

$120 

Hi Screen XL.. 

. $192 

POWER SCREEN . 

ProPak..... 

$165 
. $696 

Vermont Views . . 

vii-wc... 

WNDXG H’ve foment Syidern .. 

L. $59 
539 

m 

. $ tvj,. 

TRANSLATORS 

BAS_C Commercial. 

$1132 

$ToP 

FOR C with Runtime Source 


Pascal to C Translator $239 

Turbo Plus.$237 

UNIX/XENIX 

Archtlech Series Workstation Developer.$ 2566 

DataFlex lor UNIX 386 .$1598 

Informix C-ISAM (SCO 4 0).$499 

LPI COBOL Compiler $1754 

Norton Utilities tor System V v3 2 $334 

SCO UNIX System V/386 Development System $ 1079 
VEDIT PLUS lor UNIX/XENIX $312 

WINDOWS DEVELOPMENT 

Asymetrix ToolBook.$473 

Becker Tools $ 126 

Btrieve for Windows $647 

Microsoft C with Windows SDK $ 778 

MS Windows Device Dr iver Development Kit $ 545 
Microsoft Windows Productivity Pack $ 67 

Object Vision.. $149 

Spinnaker Plus... $450 

Turbo Pascal lor Windows...$275 

WIN++ .$273 

WindowsMaker Professional...$1255 

WinSleuth . $125 


• All major credit cards accepted 

• 30 day invoicing for qualified organizations. 

• Special discounts tor large or corporate buyers 

• Prices do not include VAT or other local taxes 

• Prices subject to change without notice 

BY02/92 
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Directamente, USA 


NEWS 


Circle 456 on Inquiry Cord. 




A veces, en informatica, encontrar. 
algunos productos de importation, 
representa un pequeno problema. 

Para nosotros, obtener ese Soft o ese 
Hardware que su cliente necesita es 
tan sendllo como el vuelo de un avion. 
Nuestra oficina en New York pone 
a su disposition, y en el plazo mas 
breve, cualquier producto que se 
comercialice en USA y que no pueda 
obtener a traves de los canales standard 
de distribution en Espana. 

Nosotros se lo traemos, directamente. 


Contact con nosotros en 

Reina Efisenda de Montcada 16 bis, 2* t a 
08034 BaroeSona (ESPANA) 

Tel^fono 93 / 280 63 14 - 205 63 29 
Fax 93/280 63 74 


CATAtANA 
D W0 RTA CIONS 
I SHVEIS. S.l 
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algorithm dependent, and nu¬ 
merous traps have been 
planted to safeguard against 
nosy debuggers. You can 
also encrypt the protected 
software. You can execute 
the software only if the 
plug’s code is confirmed. 

You can create backup 
files freely, but you cannot 
use them on a HASP-less 
computer. The HASP system 
lets you run your software 
directly from a hard disk or a 
backup floppy disk. As an 
additional bonus, the HASP 
units let you optionally in¬ 
corporate automatic virus de¬ 
tection in the protected pro¬ 
gram. You can also daisy- 
chain several plugs one 
behind the other without spe¬ 
cial connecting equipment. 

In addition to all these 
features, MemoHASP’s read/ 
write memory lets you as¬ 
sign a unique code to every 
software user, control ac¬ 
cess to different software 
modules or software pack¬ 
ages, distribute demos that 
can be activated only a cer¬ 
tain number of times, rent or 
lease software, and save 
passwords or other sensitive 
information. 

HASP-3 and Memo- 
HASP are designed for the 
IBM PC, XT, AT, and PS/2 
systems. Full software sup¬ 
port is available under 
DOS, OS/2, Windows, SCO 
Xenix, and Unix 386, 

Price: US$19 and up for 
HASP-3; US$25 and up for 
Me mo-HASP, 

Contact: Aladdin Knowl¬ 
edge Systems Ltd., 15 Beit 
Oved St., Tel-Aviv, Israel, 
972-3-537-5795; fax 972-3- 
537-5796. 

Circle 1331 on Inquiry Cqrd. 


Protect 
Your Software 
Applications 

M esa Computers’ Lin- 
key is a protection sys¬ 
tem based on a customer- 
programmable hardware plug 
and a memory-resident 
software program that lets 
you protect software prod¬ 
ucts that are not COM or 
EXE files, such as PRG, 

LSP, MNX, SHX, and DWG 
files. You can use Linkey to 
protect any combination of 
data files with any combi¬ 
nation of programs, accord¬ 
ing to the company. 

The Linkey plug contains 
256 bytes of nonvolatile 
memory, and you program 
it directly on your PC’s par¬ 
allel port; it doesn’t inter¬ 
fere with the operation of 
your printer. 

The Linkey software in¬ 
cludes two programs: LK 
and Linkey. LK is a mem¬ 
ory-resident program that 
reads a code from the plug 
and uses it to decrypt pro¬ 
tected files and transfer 
their data to the predefined 
programs. The program de¬ 
crypts protected files on the 
fly so that your applications 
receive correct data even 
though the protected files 
remain encrypted on the 
disk. 

Linkey is a screen-based 
program that lets you prepare 
the protection system. You 
program the plug to your 
secret code, define the 
names of the protected files, 
encrypt their data, and de¬ 
fine the programs that will 
be allowed access to the de¬ 
crypted files’ data. 

Price: US$30. 

Contact: Mesa (Ezrach) 
Computers, P.O, Box 737, 
Givatayim 53100, Israel, 
972-3-322201; fax 972-52- 
559170, 

Circle 1332 on Inquiry Cord, 
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AGC can put the package you 
want together - ATs to 486s In 
Semi-Towers, Desktops, Full-Towers, 
or almost any combination - and 
the final product won't look or 
perform like it was built of spare 
parts. 

AGC designs and builds quality 
PC systems. Offering flexibility to 
customers often means sacrificing 
performance or reliability In the final 
product. But AGC knows that it 
doesn't have to. 

Whether the system is part of our 
PowerPlay Tower/Desktop Series, or 
a specially designed system, AGC’s 
high Quality Control standards are 
always maintained 

AGC Systems, because not 
everybody will give you the PC you 
need with the quality you expect, 


I HANNOVER ME5SE 

LLJGeBIT'92 

tt. -IS, MARZ 19 92 


AGC Offers The PC You Want 
The Way You Want It 
Without Sacrificing Either 
Appearance Or 
Performance 


VERSATILITY 
NEED NOT 
BE UGLY 


Come see us in Hall 5 
Booth No.E49 

AGC ELECTRONICS CORPORATION-MAIN OFFICE I6lh Floor, Number 109, Min Sheng East Road Sec 3, Taipei, Taiwan, 10446, Republic ot China. 
Telephone: (886>2 7181523 (Rep.)l Facsimile: (886)2718-1808/9 CACHING TECHNOLOGY CORPORATION-USA OFFICE 250 North Lake view Avenue, Unit 0 Anaheim, 
California 92807 United States of America. Telephone: (714>777-2818 Facsimile: (714)-777-3608 AGC ELECTRONICS GmbH-GERMANY OFFICE 7 Etage. Knorad-Adenauer 
Platz 10.0-4000 Dusseldort 1, Federal Republic of Germany Telephone: (0211) 3644 83 (0211)3658-98 Facsimile: (02111-3653-92 AGC ELECTRONICS CORPORATION 
S.A. SPAIN OFFICE Calls General Peron-No 32 Plants Baja Comercial 28020 Madrid; Spain Telephone: (91) 556-8889 (91)556-8890 Facsimile: (91) 556 8723 
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4H6 ISA/EISA File Server 
Faster Than AST / Everex 



Model 9000 


•80486 ISA/EISA 25/33/50Mhz 
•System memory up to 64MB 

• 64K/256K write-back cache 
•Shadow RAM on Video & BIOS 

• Brust Mode Design 
•Enhanced VGA Res. 1280x1024 or 

S3 (P86C911) Windows Accelerator 
-option 

•SCSI controller - option 

• 9 half height drive bays 

• Dual Fans & Wheels 

• Dust cover filter 

• 250W or 300W Power Supply 
(UL/CSA/TUV/VDE approval) 

Built-In UPS Power Supply - option 

• Double Security Locks 

•Power Meter: 15.2 MIPS(486/33MHz) 

Sample Orders are Welcomed! 
30-Day Money Back Guarantee 



TECHPOWER CO.,LTD. 

20th FI., No. 204, Sec. 5, Mingsheng E. Rd., 
Taipei, Taiwan, R.O.C. 

Tel :(02)753-1930 

Fax: 886-2-7531940V153105 

All brand names are registered trademark of their respective owner 


NEWS 


INTERNATIONAL 


DSP Boards 
from Quintek 

Q uintek offers a range 
of high-speed vector- 
processing products based 
on the Zoran ZR 34325 vec¬ 
tor processor and the Inmos 
IMST800 transputer proces¬ 
sor. The range includes Se- 
Quin, which can process sig¬ 
nals from digital sources 
such as radar or medical de¬ 
tectors, and QVA-T, a mod¬ 
ular compact processing ele¬ 
ment that can process 
signals derived within a 
transputer-based parallel 
environment. 

The boards are suitable 
for digital-signal-processing 
applications such as image 
compression and analysis; 
conversion of x-ray, nuclear 
magnetic resonance, or ultra¬ 
sound medical scanner 
data; and treatment of fast 
digital signals from seis¬ 
mic, optical, or radiotele¬ 
scope arrays or from radar, 
sonar, or particle detectors. 
The boards are pro¬ 
grammed in Parallel C and 
are supported by a compre¬ 
hensive DSP function 
library. 

For developing advanced 
DSP algorithms, Quintek 
provides the PC325 Hard¬ 
ware Development System, 
software that contains tuto¬ 
rials, sample programs, pro¬ 
gram timing, signal genera¬ 
tion, editing facilities, and 
step-by-step execution, to¬ 
gether with an IBM AT board 
with a single Zoran proces¬ 
sor, which provides ample 
memory for program and 
data. 

The SeQuin board for the 
IBM AT uses two Zoran 
chips and includes a size 4 
transputer module (TRAM) 
slot for extra processing 
power or graphics/communi¬ 
cations capability. The 
board offers more than 10 
times the processing speed 
of T805 transputers for each 
processor To feed data in 
and out fast enough, SeQuin 


is equipped with two 18-bit 
data ports, complete with 
FIFO buffers, maintaining 
a throughput of 25 MBps to a 
50-way IDC connector. 

The QVA-T board uses a 
45-MFLOPS vector-process¬ 
ing chip, together with 256 
KB of high-speed static 
RAM and an Inmos T800 
transputer with 4 MB of 
DRAM. The module takes 
up four slots in the Inmos 
TRAM system. 

Price: £3150 to £4850 for 
SeQuin; £2350 to £2700 for 
the QVA-T. 

Contact: Quintek Ltd., 
Southfield House, 2 South- 
field Rd., Westbury-on- 
Trym, Bristol BS9 3BH, 
U.K., 44-272-628196; fax 
44-272-628717. 

Circle 1333 on Inquiry Card. 

Screen 
Management 
for Windows 3.0 

T he Windows 3.0-com¬ 
patible version of 
Roundhill Computer Sys¬ 
tems’ Panel Plus II screen 
manager, called Panel Plus 
II 2.20, requires no source 
code changes to operate as 
Windows or text-mode appli¬ 
cations under DOS, OS/2, 
Unix, VMS, and other sup¬ 
ported environments. If you 
already use Panel Plus II, 
you will be able to convert 
programs to Windows appli¬ 
cations without having to 
rethink, redesign, and recode 
them to conform to the 
Windows programming 
style. 

New users can develop 
Windows applications 
without the complications 
of event-driven methodology 
and the Windows applica¬ 
tion programming interface. 
Once your applications are 
running under Windows, 
you can gradually enhance 
them by adding direct 
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i need a "special kind ”of 
gramming environment that lets you 
2rt your most artistic thoughts into 
ir application. 

1 want an “all-in-one "programming 
’ironment — with all the tools you 
:d — for creating high-quality 
ture-rich applications. 

1 expect a “fast and powerful” 
gramming environment that 
forms with instant results — so you 
create a ‘‘masterpiece” that will 
lure the test of time. 

u deserve the Clarion 
ofessional Developer. 


The Clarion Professional Developer 
redefines the way that you develop PC 
application programs. 

It puts you in full control of your 
application — opening up new, creative 
potential for the programming artisan. 

Professional Developer is a 
fully-equipped development 
environment. With 14 dynamic utilities 
and the rich, comprehensive Clarion 
language — it gives you all the tools 
you need to design, develop, debug, 
and deliver complete, expressive 
applications. 

Professional Developer is fast — it lets 
you turn your ideas into applications in 
much less time. A fraction of the time 
than the old-fashioned way of 
programming. 


Circle 415 on Inquiry Cord (RESELLERS: 416). 



And with Professional Developer, your 
applications stand the test of time. You 
can create new or modify existing 
applications, as quickly and frequently 
as your application needs change. 


Never again will too little time or limited 
tools restrict you from creating the kinds 
of applications you dream of. With 
Clarion Professional Developer this 
never happens.. .you’re just a few 
seconds away from capturing the true 
art of application development. 



Vwikmi 2.1 

Gtertor* rroiiwnm Cpp 


CLAniOIMSDFT W\RE' 

150 East Sample Road 
Pompano Beach, Florida 
(305) 785-4555 * 1-800-354-5444 







Circle 444 on Inquiry Curd. 


NEWS 


Laptop SCSI Hard Drives 

connecting to the parallel port 


Half Shell size 1.4 M x5.5"x7.5" weight 2.5 lb 
Hermit Crab 2.8"x5.5"x7.5" 4 lb shock protect 
w/hard drives -low power 20MB to 200MB $489 
A-Hivejr size 2.2"x7.r'x7.1" weight 4 lb 
A-Hive size 4.3"x9.6"x9.9" weight 1 1 lb 
Hard Drives 40MB to 2GB from $489 

Tape Drives 155MB to 8GB 

Cartridge Drive 44MB to 88MB $719 

CD-ROM Drives $479 


also Workstations SCSI Drives 



Tulin Technology Tel: 408 432-9025 

2156H OToole Ave„ San Jose, CA 95131 Fax:408-943-0782 


Real-Time Multitasking 

for Microsoft C, Borland C, Turbo Pascal 


Develop Real-Time Multitasking Applications with RTKemel! 

RTKemel is a professional, high-performance. low-cosi real-time mu Masking kerne l li 
runs under MS-DOS and supports Microsoft C t Borland C++, Turbo C++, and Turbo 
Pascal. RTKemel is a library you can link to your application. It lets you run several 
functions f procedures as parallel tasks. Join hundreds of satisfied customers who've 
been using RTKemel in the past three years. RTKemel offers these advanced features: 


* pre-emptive, event- / interrupt-driven 
scheduling 

* number of taste only limited by RAM 

* task-switch lime of approx. 12 ^secs 
on a 33-M Hz 466 

1 performance independenl ol Ihe number 
of tasks 

* use different priorities (changeable at 
run-lime) to control your tasks 

* time-slicing can be acOvaierf 

* programmable ffmer interrupt rate 

* high-resolution (imer {approx. 1 [sec] 

* mler-task comrminiealions using sema¬ 
phores, mailboxes, and message-passing 

* call DOS from any number of tasks 
without re-enlranoe problems! 


* activate tasks out of Interrupt handlers 

* supports math coprocessor and emulator 

* supports COM \ to COM4 
extensible to any number of COM ports 

* interrupt handlers for keyboard and COM 
ports rnctuded wilh source code 

■ resident, multi-tasking applications (TSfls) 

■ keyboard, hard disk, floppy disk idle limes 
usable by other tasks 

- runs under MS-DOS 3,0 (o 5.0, DR-DOS, 
Noveil, elc„ or wrtioul operating system 

* ROMable 

* supports CodeView and Turbo Debugger 

* full source code available 

* no run-lime royalties 

* free technical support by phone or lax 


RTKemel-C (MSC 6.0, TC++ 1 ,0 r BC++ 2.0) DM 700 {for source code, add DM 600) 
RTKemeE-Pascal {TP 5.0, 5.5, 6 0) ...— DM 600 {for source code, add DM 500) 

For international orders, add DM 50 for shipping and handling. 

Visa, check, bank transfer, or COD (in Europe) accepted. 

Please call or fex for our free demo disk. 


r 

KARSTEN PETERSEN 

KooDnenstiosse 32 ■ 02000 Hamburg 36 ■ Germorw 
Phone +49 -40- 43 74 72 ■ Fax +49 - 40 - 43 51 96 


INTERNATIONAL 


Windows API calls, which 
you can freely mix with calls 
to the Panel Plus II library. 

Panel Plus II 2.20 appli¬ 
cations running under Win¬ 
dows can use both mouse 
and keyboard input, and the 
new version supports all 
Panel Plus II features, in¬ 
cluding multiple-line scroll¬ 
able fields, menus, pop-ups, 
scrolling regions, Common 
User Access compatibility, 
and custom validation by 
character or field. You can 
set up the main application 
windows with any virtual 
screen size and resize win¬ 
dows with the standard Win¬ 
dows controls. 

The package includes 
text-mode and Windows ver¬ 
sions of an interactive 
screen-design editor and a 
C code generator for screen 
layouts. 

Price: £285. 

Contact: Roundhill Com¬ 
puter Systems Ltd., Orchard 
House, Qgbourne St. 

George, Marlborough, Wilt¬ 
shire SN8 1SU, U.K.,44- 
672-84-535; fax 44-672- 
84-525. 

Circle 1334 on Inquiry Card, 

From Shop Floor 
to Management 
Report 

W izConect* a new 

product in the Wizcon 
family of supervisory con¬ 
trol and data acquisition 
(SCADA) systems, provides 
Lotus 1-2-3 users with access 
to live data from the shop 
or plant floor. WizConect is 
a TSR program that extracts 
live plant information from 
the Wizcon SCADA system 
and communicates with the 
Lotus ©Factory add-on via 
software interrupts. Systems 
can consist of either one 
IBM PC or a group of ma¬ 
chines linked via a Net¬ 
BIOS-compatible network or 
even a simple RS-232 link. 

The package lets you use 
Wizcon's list of over 100 


communications drivers to 
access live plant data. The 
drivers provide communi¬ 
cations with a variety of pro¬ 
grammable logic control¬ 
lers, process controllers, 
temperature controllers, 
chart recorders, data loggers, 
weighing controllers, and 
other industrial instru¬ 
mentation. 

When you are running 
Wizcon and 1-2-3 on the 
same station, hot-key com¬ 
mands let you flip between 
Wizcon *s monitor mode 
and the spreadsheet. Which¬ 
ever program is in the fore¬ 
ground, data collection from 
the plant operates continu¬ 
ously. While in 1-2-3, Wiz¬ 
con's monitor display pro¬ 
gram clears itself completely 
from memory, allowing 
maximum memory space for 
1-2-3. 

In network applications, 
Wizcon automatically main¬ 
tains a shadow copy of the 
system variables at each sta¬ 
tion. You can then access 
this data from any station by 
running Wizcon's monitor 
display program, 1-2-3, or a 
custom program. As in sin¬ 
gle-station systems, you can 
flip among the foreground 
display programs using hot 
keys. 

WizConect is available 
for Wizcon DOS and DOS 
Mini models. A bundled 
system is available that in¬ 
cludes Wizcon DOS Mini, 
WizConect, 1-2-3, and @ 
Factory. 

Price: Under £3000 for the 
bundled system. 

Contact: Wizcon U.K. 

Ltd. , 10 Barley Mow Pas¬ 
sage, Chiswick, London 
W4 4PH, U.K., 44-81-994- 
6477; fax 44-81-994-6391. 
Circle 1335 on Inquiry Card. 
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Only one brand of 
network adapters is 
designed for compa¬ 
tibility 1 in three different 
environments. It’s COMPEX's 
new ENETYU (Universal) series — 
so versatile it may make other 
adapters extinct. 

Compatible with drivers written 
lor COMPEX, Western Digital, 
and Novell Ethernet adapters, the 
ENjET/U series features three 
operational modes: die CPX mode 
preserves the design of the 
COMPEX 8-bit and 16-bit Ethernet 
adapters; the NE mode is 
compatible with drivers written 
for the Novell NEI 000 or NE2000 
Ethernet adapters; and die WD 
mode is designed for compatibility 
with Western Digital 8 or 16-bit 
Ethernet adapters. 


The ENET/U family is available 
in 8-bit and 16-bit versions* 
conforms to Ethernet and IEEE 
802.3 standards, and conies 
widi drivers for NetWare, OS/2, 
and NETBIOS for compati¬ 
bility with a wide range of 
networking software. 

The newest family member, 
the ENET-1611/TP COMBO, adds 
the feature of working with 
either co-axial or 10-Base T 
twisted pair cabling. 

For successful installation, main¬ 
tenance and upgrade of your 
network system. Listen to your 
instincts. Then call about COMPEX 
creations — die second most 
adaptable creation in the w^orld. 

Trademarks: Western Digital Corp,; 
NetWare, Novell, Inc.; 

Ethernet, Xerox Corp. 


The ENET/U Series. 
Created to Adapt to 
Any Environment. 


COMPEX 


COMPEX, Inc., USA 

4055 E. La PalniC Unit C, Anaheim, CA 9280? 
Tel: 6714) 630-7302 * Fax: (714) 630-652 L 
Telex: 401987 COMPEX USA 

COMPEX Systems Pte. Ltd., Singapore 

1003 Toa Pay oh Industrial Park 
#01-1501 lorong 8 Toa Payoh Singapore 1231 
Tel: (65) 250-0555* Fax: (65) 255-7916 
Telex: KS 35551 POWMAT 
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i-Com 



CALL USA BY MODEM FOR ONLY 
$12 PER HOUR!! 

— Through i-Com you can call any online system in the USA, 
incl. CompuServe, BIX, Delphi, MCI RustyVEdi, Channel l r 
Eagle's Nest, etc, ... 

— ... and company associates, friends, and others. 
i-Com has direct access from: 

Austria, Belgium, Denmark, France, Germany, Italy, 
Netherlands, Sweden, Switzerland, UK 
Soon also in Finland, Norway, Spain. 

SEE OUR DEMO SHOW FOR MORE INFO ... 

- Call +32 2215 8785 by modem to see our Demo Show. 

- Or fax +32 2215 8999 or call (voice) +32 2215 7130 for 


more information. 


Now in JAPAN 


_ Modem 03 3700-5540, 

Voice 03 3707-6920, 

Fax 03 3707-5681 
i Com also operates its own BBS where you can get share-ware 
programs/files, play games, chat, use E-mail and SIGs at your 
awn leisure. 




i-Com, 4 Rue de Geneve B33,1140 Brussels. Belgium 


ACECAT does Windows! Uni¬ 
que New 5" x 5" graphics tablet 
does Windows and a whole lot 
more. 


ACECAT graphics tablet gives you performance 
rl nf u ntil now. All at a price that even your 

entry-lewd customers cun , 


New ACECAT 5**$? 
Itimly for you. 


graphics 1 ablet will open windows i 


ACECAD’s tine of digitizers; 12x12, IHxll, 36x48 !n- 
eluding ACE-10 i* a complete range of tools that will satisfy 
your present professional dknis while helping you capture 
and serve new ones. Offering quality produce with unique 
feature^, outstanding value and dedicated 
support, ACECAD is your best partner 
today for a more profitable tumor- 
row. Don't Its this window of 
opportunity close for you. 

Con tact us today! 


t V 


11-18 


ACE 



ACE CAD ENTERPRISE CO-. LTD. R.O.C 
TEL:8«6 2,2186699 
FAX:886-2-2162667 

ACECAD U. S. A. 

TEL; I4WCV67M ACE, 1 - W655-1900 
FAX 1+08-6551919 


ACECAD H(im 
TEb0349536807 
FAX;0349534454 

ACECAD ENTFRFRISE CMBH, GERMANY 

TEL:49-6O270O46 

FAX =49-6027-8043 
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LPA's Windows 
Series 

L ogic Programming As¬ 
sociates offers a range of 
software tools for 386, 
386SX, and 486 machines 
running Windows 3.0 in 
enhanced mode. The Win¬ 
dows series, consisting of 
LPA 386-Prolog for Win¬ 
dows, flex/386 for Win¬ 
dows, and Protog++/3S6 for 
Windows, allows Windows 
applications developers to 
create software in signifi¬ 
cantly less time than it would 
take using traditional pro¬ 
cedural languages, according 
to the company. 

The Windows series can 
access all the memory avail¬ 
able to Windows, including 
virtual memory. It uses in- 
cremental compilation of 
user programs to provide the 
speed of a compiler but the 
interactive behavior of an 
interpreter. 

LPA 386-Prolog for Win¬ 
dows supports first-argument 
indexing, tail recursion, 
last-call optimization, and 
source-level debugging. It 
has access to structured data 
files through formatted I/O 
primitives, a dedicated dBase 
III interface, and a 64-bit 
floating-point arithmetic 
package. 

The f iex/386 for Win¬ 
dows package is a high-level 
expert-system toolkit that 
integrates frames, proce¬ 
dures, and rules in a logic 
programming environment. 
The software includes its 
own Knowledge Specifica¬ 
tion Language, which has 
an English-like syntax defin¬ 
ing rules and frames, and it 
uses frame-based reasoning 
with multiple inheritance, 


data-driven procedures (dae¬ 
mons), forward and back¬ 
ward chaining rules with full 
control over inferencing 
strategies, automatic ques¬ 
tions and answers, and total 
access to the list-processing 
and data-manipulation fa¬ 
cilities of Prolog. 

Prolog++/386 for Win¬ 
dows provides a complete ob¬ 
ject-oriented programming 
language with objects, in¬ 
stances, methods, and attri¬ 
butes. It supports multiple 
inheritance and message 
passing and has full access to 
the underlying Prolog 
system. 

The Windows series is 
available in Programmer Edi¬ 
tions, which include all the 
primitives, the development 
environment, the debugger, 
and documentation, and in 
Developer Editions, which 
also include interfaces to C 
and support for dynamic 
link libraries written in C, 
C++, or Pascal, All the 
packages require a 386, 
386SX, or 486 PC with a 
minimum of 4 MB of RAM 
and Windows 3.0. 

Price: £750 for LPA 386- 
Prolog for Windows Pro¬ 
grammer Edition; £1500 
for the Developer Edition; 
£1250 for the flex/386 for 
Windows Package Program¬ 
mer Edition; £2500 for the 
Developer Edition; £1000 for 
the Prolog++/386 for Win¬ 
dows Programmer Edition; 
£2000 for the Developer 
Edition. 

Contact; Logic Program¬ 
ming Associates Ltd,, Studio 
4, Royal Victoria Patriotic 
Building, Trinity Rd., Lon¬ 
don SW18 3SX, U.K., 44- 
SI-871-2016; fax 44-81-874- 
0449. 
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If you would like your new product considered for publication in 
the international section of BYTE, send press releases to BYTE, 
Attention: Martha Hicks t One Phoenix Mill Lane, Peterbor¬ 
ough, NH 03458, U,S. A., (603) 924-9281, fax (603) 924-2550; 
or Andy Redfern, BYTE/McGraw-Hill, Wimbledon Bridge House, 
One Hartfield Rd., Wimbledon r London SWI93RU, U. K .„ 44- 
81-543-1234, fax 44-81-540-3833. All press releases must con¬ 
tain price information, address, and telephone number. 






















Connections 


Cwmriim J.™d* 

«TfcBrr.V*J^TOS 

Hi ? 

HLNI i I* Mr* I row 



rf]GeBIT'92 

LiiH A N N 0 V E R 


V/IARCH 11-18, 1992 
4 A L L 1 3—S T A N D F 5 8 


Reflection: your passport to multivendor connectivity. 


The computing world is chang¬ 
ing. Now, Reflection* and the Reflection 
Network Series™ software extend the reach 
of your desktop computers in multivendor 
environments. 

Together, Reflection and the 
Reflection Network Series link all your 
systems. Reflection provides the user 
interface, offering the most precise VT and 
HP text and graphics terminal emulators 
for DOS, Macintosh, and MS-Windows. 
Reflection also delivers fast file transfer, 
keyboard mapping, and a powerful 
command language to automate the most 
complex tasks. 


Using Reflection with the 
Reflection Network Series lets you work on 
host and server applications at the same 
time. Access is provided to Digital VAX, 
UNIX, HP, and IBM hosts concurrently, 
along with Novell and other LANs. You can 
run multiple protocols simultaneously on a 
single PC, and switch among them without 
rebooting. Because protocols are loaded 
only as needed, memory is saved as well. 

It’s the software solution that operates 
without a lot of additional hardware. 

Reflection and the Reflection 
Network Series—the connectivity choices 
for a changing world. 


ADt F 

(61)733349 

WidHill/GB 

(fl7toM3&44l 

IMXSvshih/CB 

(04SM 7722H0 

GFK Hamburg/B 

{040)2573010 

DaliHrirtnkl/SF 

{0)6926760 

SaJcom/Sf 

mm m 

Computing & Systems 
Consultants/NL 

(040)434957 

SIS Da6emOTfbtlitmg''A 

0)376316 

Swsisteml/I 

(030)2421074 

Silicon; P 

(3)8151234 

Sailor* Sralems/E 

(3)4054044 

Sooom/N 

(034)70494 

Nocom Afi/S 

(010)32 3090 

Bodrind/ES 

(3)61206] 

CommCare/CH 

(03)7302431 

Muptleo'AUS 

(3)8743633 

Brazil Softirare. BRA 

(23)2403)43 

OneffiSevBi IVoducti-'’ NZ 

(9)3530758 

Singapore Computer Systems 
Ptf.Lut/SEN 

44136R8 

CvtanetSwlems/jFN 

(03)39823701 

A-Line Tkhrttlogles/B 

(02)718 36U 


SOFTWARE 



Walker Richer& Quinn. Inc. # 


2815 Make Avenue East. Seattle, Wtishington 98102 / 206.324.0407/ FAX 206,322.8151 / Zeestraat 55,2518 AADen Haag, The Netherlands / +31(0)70.356.09.63/ FAX + 31.(0)70356.12.44 
Reflection Is a registered trademark and Reflection Network Series is a trademark of Walker Richer & Quinn, tnc. All other trademarks are the property of their respective holders. 
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CONFIGURATIONS 

with so many 


configurations: UNITRON. A truly 
tailor-made personal computer. You 
can choose between 286, 386 and 486 
processor options, cached or 
non-cached, ISA and EISA. Suitable 
for all operating systems e.g, DOS, 

OS/2, NOVELL, XENIX and UNIX*. 

All systems are produced in 
The Netherlands and have had a 24 hour 
burn-in-test in order to come to an almost 
"Zero Defect" guarantee. The strong will power, 
established experience and first class knowledge 
make the European Computer Group a reliable 
leader on the international market. 


UNITRON 



Your business is safe with 


us! 


European Headquarters: 

European Computer Group B.V. 

P.O. Box 116 

5710 AC Someren 

Netherlands 

Tel: 31-4937-90005 

Fax: 31-4937-96808 


DEALERS OEMS 

DISTRIBUTORS wanted 


rflOeBIT'92 

LAJ HANNOVER 


MARCH 11-18, 1992 

Hall 6, Booth E5 
U.S. Pavilion 


Belgium: 

Italy: 

Luxembourg: 

Netherlands: 

Portugal: 

Spain: 

Switzerland: 

Turkey: 

Yugoslavia: 


ATC Computers Tel: 

Univex SRL Tel: 

Data Service Lux Tel: 

ATC Computers Tel: 

Re n a Service s Lda Te 1: 

SiLelsa SA Tel: 

Lop pat: her ED V Tel: 

Teos LLd Tel: 

Combis Tel: 


32-3-2384904 

39-2-95343542 

352-490835 

31-4937-96015 

3514-579358 

34-3-4 HOI 92 

41-73-235033 

90-51-632052 

38-50-412561 


Fax: 32-3-238348 J 
Fax: 39-2-9529580 
Fax: 352-483789 
Fax: 31-4937-93315 
Fax: 351-]-3528044 
Fax: 34-3-4142533 
Fax: 41-73-232532 
Fax: 90-51-630447 
Fax: 38-50-411561 


UNITRON® is a licensed trademark of the European Computer Group B.V. 

* DOS, OS/2, NOVELL, XENIX and UNIX are registered trademarks of their respective owners* 
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Compu$ave 


EXPORTING SINCE 1987 


CeBIT Hall 6 Stand C24/F23 Booth E5 

Int’l Orders (602) 437-8208 

Info (602) 437-8298 FAX (602) 437-8988 


An 1 hem/Move 
NE-2D00 w/d cabli 


compusave 

SYSTEMS 

386-40 . 1325 

486-33 . 1675 

All Systems include: 1.2 FD, 
4MB RAM. 64K CACHE. 100 
MB IDE. Keyboard. 2 Serial, 
1 Parallel. DOS, SVGA w/1 MB. 
CALL FOR CUSTOM 
CAD CONFIGURATION 

BOARDS 

Adaptec 1542BK ... 273 
Advanced Digital .. Save 

Alloy...Call 

Artist XJ10/16.997 

ATI Ultra 6514 w/IMB 542 
Calcomp Draw Card 1529 

Computone...Call 

Digiboard .Call 

DPI SmartCACHE.,. Call 

Hercules.Call 

Jovian Super VIA ., 619 
Metheus VGA 1104 . 695 
Mylex . .Call 

NEC Graph Eng-16 . 612 
Number Nine ... , Call 

Orchid 1280-lmb . 338 

Plus HC40 . 572 

Renaissance GRX.. Call 
SDC Series 400 . . . . 550 
STB Pwrgrph 256K . 121 

Trident IMS.95 

Vermont Cobra/2 .924 

TAPE DRIVES 

Alloy Iomega 

Archive Irwin 

Colorado Maynard 

Core Int Mountain 

Everex Tecmar 

Wangtek 
Call For Prices 

MULTIPLEXERS 

Mux 900 Series-4 Chan 755 
Mux 900 Series-8 Chan 925 
Mux 1600 Series-0 Chan Call 
Mux 1600 Series-16 Chan Save 
Mux w/9.6 Intri Modem 2675 

CYRIX CHIPS 

83587-16 . 110 

83587-20. 123 

83587-25. 135 

83087-16/25 . 180 

83087-33. 192 

83086-40 . 215 


COMPUTERS 

AIR Bus. V 386/33 1658 
AIR Bus. V 486/33 1822 
ALR Pow. V 486/33 4792 
Acer 486/1200 4921 

Acer 11G0LX. 2450 

Acer 1100SX.1041 

Acer 1120SX.1223 

Intel .Call 

NEC..Call 

Samsung S371Q/20 2297 
Samsung $3710/40 2543 
Samsung S3710/6G 2790 
Texas I TM2000 1038 

Texas I TM30Q0/2Q 2246 
Texas I TM3Q00/30 2332 
Texas I TM3Q0G/40. 2419 

Unisys.SAVE 

Wyse.All Call 

DIGITIZERS 

Calcomp 12x12-4. 305 

Hitachi .Call 

Kurta IS/1 12x12-4. 349 
Seiko DT-3613 .285 



Wacom.* Call 

MicroG III.Call 

CALL FOR LARGER SIZES 

DISKLESS 

WORKSTATIONS 

Acer 1170/ISA 3387 

Samsung PCT286 569 
Samsung PCT 386SX 969 
Wyse 386SX/16S 1039 

SCANNERS 

Canon IX30 F w/kit 1319 

wmm 

Datacopy GS+ w/kit 1343 

HOWTEK.Call 

Ideal .Save 

MicraTEK 60GG ... 852 
MicroTEK 600Z .. 1344 
MicroTEK 1850 .. 2091 
Mitsubishi MS2DG . 559 
Panasonic RS307U. 1058 
Panasonic RS505U . 793 
Panasonic RS506U 1058 
Pentax IQ-SCAN w/kit 759 

Complete PC .Call 

Houston instruments Save 
Logictech_ ..... Call 

NETWORK 

SOFTWARE 

CALL 


PLOTTERS 

AMT Intel [Plot .... 1278 
Calcomp 2024.... 299G 
Calcomp 2036 
Calcomp 1026m 
Calcomp 1044GT 
Calcomp 1070 
Calcomp 8902 
Da Vinci 720 . 2230 

Enter SP600 . 580 

Enter SP-1800 
Enter SP-2800 
Enter SP-4810 
Enter SP-4820 . 

Enter SP 4830.. 


5724 

8599 

15069 

3029 


H.l. DMP52 ___ 

. 2029 

H.l. DMP62 

3265 

H I. DMP-161DL. 

2825 

H I. DMP162DL . 

3682 

H.l. DM PI 62 R . 

5055 

H.l. Imagemaker . 

670 

HJ* PC695 

549 

H.R 7440A 

899 

H.P 7475A. 

. 1299 

H.P. 7550BW/RS232 2919 

H.P. 7550B w/Cent 

2789 

H.P.7570A., 

. 2487 

HP. 7575A. 

. 3011 

HP 7576A. 

3927 

H P. 7595C-SX — 

5254 

H.P. 7596C-RX . 

6652 

H.P. 7599A . 

8396 

loline 3500. 

. 2079 

lolirie 3700-1 

2767 

loline 3700-8 

2902 

loline 4000-1 .. 

3243 

loline 4000-8 . 

3447 

loline 5000 . 

5489 

loline 7200 . 

10229 

ArtPro 3500. 

2529 

ArtPro 3700-1 . .. 

. 3221 


Roland CAMM-1 
Roland CAMM-148 
Roland DPX-3500 
Roland DXY-1100 
Roland DXY-1200 . 

Roland DXY-1300 
Roland GRX-40QAR 4120 

Sketchmate.479 

CAD Software 
CADKEY Light 365 
DATACAD 128 365 

CD-ROMS 

Hitachi CDR360GPC 503 
Hitachi CD1700PC . 618 


NEC CDR 36 


NEC COR-73.. 
NEC COM3 ... 
Sony 7201 w/kit 
Sony 535 w/Kit. 
Toshiba 3301-E . 
Toshiba 3101-1 . 


1 PRESENTATION 1 

MONITORS 

1 Mitsubishi 33" 

3495 ■ 

1 Mitsubishi 37" .... 

5375 ■ 

MONITORS/ 1 

1 TERMINALS 1 

Acer 

Call 

Adds. 

Call 

Amazzing. 

Call 

Amdek 738+. 

451 

CTX. 

Call 

Goldstar 1460+ ... 

327 

Goldstar 1620+ . 

750 

Hitachi 20AS. 

1829 

Hitachi 2085M 

1815 

IBM 3151-310. 

479 

Idek 5217.* * * 

. Call 

Link MC-2W/KB 

317 

Link MC-5W/Q KB 

281 

Link MC-6 w/o KB 

. 355 

Magnovox 9032 

259 

Mitsubishi 14. 

495 ( 

Mitsubishi 1429C 

403 

Mitsubishi 16L 

. 979 

Mitsubishi 20L 

1879 

Nanao 90700 . 

1Q22 

Nanao 90801 

1150 

Nanao 9400 

2673 

Nanao 9500 . 

1922 

Nanao 5601. 

. Call 

NEC 2A . 

399 

NEC 3D-S. 

583 

NEC 4D-S. 

1024 

NEC 50 . 

2298 

NEC 4FG. 

800 

NEC 5FG. 

1422 

NEC 6FG. 

3110 

Seiko 1440 

491 

Seiko 2050 

1949 

Sigma Designs.... 

Call 

Sony 1302 . 

583 

Sony 1304 . 

643 

Sony 1936 . 

2628 

Sony 1604S ...... 

1089 

Taxan . 

Call 

Televideo 955 

483 

Televideo 965 W/KB 

377 

Toshiba. 

. Call 

Wyse 30+W/KB ... 

278 

Wyse 50W/KB ... 

355 

IWyse 60 W/KB ... 

. 3891 

1 Wyse X5 W/KB , 

1342 ■ 

■ Wyse 150W/KB 

. 366 ■ 

■ Wyse 160W/KB .. . 

449 ■ 

■ Wyse 185 W/KB 

355 1 

1 Wyse 370 . 

900 fl 

1 Wyse 670. 

. 453 1 



PRINTERS 

Alps.Save I 

Canon BJ10EX ..... 349 

Canon BJ300 . 450 

Canon BJ330E.610 

Canon LBP-8 Plus 1521 
Canon LBP-4 Plus . 911 
Citizen GSX-140 .289 

Citizen 200GX.159 

C.ltoh C-5000 . 1428 

Data Products .. Save 

Diconix 150+ . 349 

Fujitsu DL360G.605 

Fujitsu DLS600 1207 
GENICOM 4440XT . 5852 
GENICOM 3820.. 1678 

GENICOM 4410 4648 

H.R PaintJet 682 
HP. PaintJet XL... 1711 
Mitsubishi G370 . 3420 

Mitsubishi G5QG. 3239 
Mitsubishi G65D ... 4179 
Mitsubishi S340... 8633 
Okidata 18ZTurbo 229 

Okidata 320 . 321 

Okidata 321 449 

Okidata 390+ . 449 

Okidata 391+ ,. .618 

Okidata 393+ . 984 

Okidata 393C.1044 

Okidata 400 . 658 

Okidata 4O0S.658 

Okidata 800 . 978 

Okidata 820 . 1304 

Okidata 840 (PS) 1695 

OTC 850XL ..... 1389 

QMS.Call 

Qume Express Laser 2290 
Qume Crystal Print I11892 
Seiko Smart Label ., 171 
Texas I. PS17 1273 

Texas I. PS35 . 1589 

Texas !, ML PS17XL 2547 

Texas L ML PS35XL 2864 


UNISYS S4500 
30 PPM LASER 


MODEMS 


ATI 2400E...... 

. 169 

Everex. 

. Call 

Hayes Smart 2400.. 

358 

Megahertz/Laptops, 

. Call 

Multitech 224BA 

Call 

Multitech 932EAB , 

. Call 

Multitech 932EA 

, Call 

Telebit T-10QQE 

546 

Telebit T-2500E. 

789 

Touchbase Systems 

Call 

DOS . 

. Call 

USR HST DUAL .... 

880 


NEW 

PRODUCTS 

Fax Pump. 755 I 

RoboFAX 2525 


Phones Are Open Mon-Fri: 7 am -5 pm Mailing Address: Compu$ave - 4209 S* 37th Street, Dept* EM2, Phoenix, AZ 85040. 
Prices reflect US. currency and are subject to change without notice* We do not guarantee compatibility, DGA*5 are replaced or repaired* Any return 
requires a RMA#> 15% Restocking charge on returns. Our service dept* number is (602) 437-8298* All products carry manufacturer’s warranty only. 
We do not honor rebates, extended guarantees or promotional programs. Mastercard and VISA are accepted. International orders add 5%. Please 
call or FAX before ordering* 
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AOC INTERNATIONAL 



Non-Interlaced 

Low Radiation 
MPR-II Standard 



0 © 


liilT LLZ 


Model No, 

CRT 

□ol Pitch 

Hor. Freq. 

Ver. Freq, 

MAX, Resolution 

CM-333 

14' 

0.42/0,39/0.31 

31.46KHZ 

60 — 70HZ 

640 x 480 

CM-335 

14* * 

0.28/0.29 

30-40KHZ 

50 - 90HZ 

1024x768 

CM-336 

14" 

0.28/0.29 

30 -5GKHZ 

50 - 90HZ 

1024 x 768(141) 

CM-337 

w 

0,28/0.29 

30-60KHZ 

50-90HZ 

1024x768(NI) 

CM-518 

15- 

0,28 

30-65KHZ 

50-90HZ 

1024 x 768(NI) 

CM-734 

XV 

0.31 

30 - 64KHZ 

50-90HZ 

1Q24x768(N!} 

CM-735 

17" 

0.26 

30-64KHZ 

5G-90HZ 

1280x1024(NI) 

m-m 

17* 

0.26 

30-76KHZ 

50-90HZ 

1280 x 1024(NI) 


AOC INTERNATIONAL • 250, Lien Chen Road. Chung Ho City. Taipei Hsien. Taiwan. R.O.C. • Tel: 886-2-223-6742,886-2-222-9941 • Fax: 886-2-222-6985.686-2-222-1818 * Tlx: 31105 AOCTPE 
AOC INTERNATIONAL (USA) LTD. ■ 10991 N.W. Airworld Drive, Kansas City, MO 64153, U.S.A. < Tet: 616-091-8066 > Fax: 816-891-7882 > Tix: 209508 AOCIUR 

• 770 Charcot Avenue, San Jose, CA 95131, U.S.A. • Tel: 408-954-0326 • Fax: 408-954-1041 
AOC INTERNATIONAL (GERMANY) • Richardstr 110,1000 Berlin 44 Germany TEL: 0306869097 - 8 FAX: 030-6869069 
AOC INTERNATIONAL (U.K.) • Enterprise House, 36 Hary St, Henley on Thames Oxon RG9 2AU UK TEL: 491-410961 FAX: 491-572497 

AOC INTERNATIONAL ( FRANCE ) * 58, Rue Pettier 78150 Le Ciiesrtay France TEL: 33 (1) 396-33232 FAX: 33 (1) 39833120 Circle 410 an Inquiry Card (RESELLERS: 41 



































INTERNATIONAL FEATURE 



Making IT Secure 

Research at the National Physical Laboratory suggests that, in the future, 
people will be able to prove that their programs and data have not been tampered with 

RICHARD LAMPARD 



Standards Are Everywhere 

Standards are everywhere, even in the informa¬ 
tion technology security area. As more and 
more computer systems are being linked togeth¬ 
er, the need for compatible hardware and soft' 
ware is a major issue. International standards 


I n the closing years of the twentieth century, we see 
before us an age where computer networks span the 
globe and are more accessible than ever before. They 
impact almost every aspect of our lives. But here’s the 
rub: Together with unparalleled opportunities to use com¬ 
puter systems comes the ability for some people to make 
trouble. Increased availability and increased use of com¬ 
puter resources bring increased vulnerability. Now that 
computers hold every kind of valuable information, the 
stakes are higher than ever. 

One of the threats computers face today is the prolifera¬ 
tion of rogue programs such as viruses, worms, and Trojan 
horses. Viruses and worms are self-replicating programs 
that can infect computer systems and bring them to a grind¬ 
ing halt. Trojan horses are programs that pur¬ 
port to perform a useful service but that contain 
extra (usually malicious) functionality. They 
might, for example, collect passwords or launch 
a virus. 

At the National Physical Laboratory (Ted- 
dington, Middlesex), a research project is under 
way to find ways of testing software to discover 
nasty, antisocial things such as Trojan horses. 

The big problem is that NPL is not just search¬ 
ing for bugs in programs (software engineers 
have been doing that for years); it is searching 
for deliberate changes to software. Rest as¬ 
sured, the perpetrators will do everything they 
can to hide their handiwork. Before I can dis¬ 
cuss things further, I need to lay a bit more 
groundwork. 


are vital. Interoperability is also important if you want your 
computer communicating in a secure manner. It may seem 
paradoxical that any activity as clandestine as IT security 
should be subject to standardization, but an increasing num¬ 
ber of standards are appearing. 

Responsibility for international IT standardization lies 
with the ISO, the International Electrotechnical Commis¬ 
sion, and the CCITT, as well as many subsidiary and mem¬ 
ber organizations (such as the British Standards Institution 
and the ANSI). Emerging standards include definitions of 
authentication protocols (the rules for dialogue between two 
communicating computer systems that allow each to prove 
its identity to the other) and hash functions (algorithms that 
compute some value based on the contents of a message). 

continued 
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MAKING IT SECURE 



Hassle-Free Printer Sharing 

for the HP LaserJet II, IID, III and HID 



“The ServerJet is the smoothest and most practical 
way I know to share a LaserJet" j.Derfer, Editor 

PC Magazine 


Here's how you and your co-workers 
can have your own HP LaserJet 
printers without breaking the corpo¬ 
rate budget. 

It's called the Server]etT 

Simply plug the ServerJet into the 
'Optional I/O 1 slot of your HP LaserJet. 
Stretch phone cable, up to hundreds 
of feet, to each computer. Then, 12 
people can simultaneously whooosshh 
documents to the LaserJet at speeds as 
fast as 115,200 baud. 

No more wandering down the hall 
with diskette in hand* 

Or borrowing someone else's LaserJet. 
Or wasting time wailing to print. 


The ServerJet is available in a variety 
of models with up to 4MB of buffer 
memory. And because your office may 
have printers other than HP LaserJets, 
ASP Computer Products offers a 
complete line of printer-sharing 
solutions. 

To order your ServerJet or for more 
information, fax ASP at: 

408 - 746-2803 

=ASP 

ASP COMPUTER PRODUCTS, INC. 

160 San Gabriel Drive, Sunnyvale, CA 94086, USA 
Telephone: 408-746-2%? * Facsimile: 4QS-746-2S03 


Scrvcrfct is a trademark of ASP Computer Produces, Inc. / HP LaserJet is a registered trademark of Hewlett-Packard Co. 



Eventually, people will start to imple¬ 
ment these standards as actual pieces of 
hardware or software. The goal at NPL is 
to ensure that such implementations con¬ 
form properly to these IT security stan¬ 
dards. So far, NPL has focused purely on 
the testing of software. It views an IT se¬ 
curity standard as providing a specifica¬ 
tion for a program. 

Is What You Specify What You Get? 
People who build things need specifica¬ 
tions. For example, construction workers 
on a building site use a set of architect's 
plans to guide them. These plans form a 
specification for the new building. Pro¬ 
grammers also need a specification, 
and, in this case, the specification says 
exactly what the intended program 
should do (i.e., what output it should pro¬ 
duce for a given input). 

Presently, programmers usually rely 
on specifications written in some natural 
language, such as English or French* It is 
easy to write and read specifications in 
natural language, but they can contain a 
myriad of ambiguities and are often im¬ 
precise; for example, if I want a program 
to sort a set of numbers, I might supply 
the following specification: “This pro¬ 
gram should take a list of integers and 
produce a sorted list." 

This is obviously a rather artificial ex¬ 
ample, but it raises several questions* 

continued 


ACTION SUMMARY 


Formal specification may 
seem an abstract and dreary 
subject, but research sug¬ 
gests that to improve data in¬ 
tegrity, you must show that 
a program and its data have 
not been tampered with. The 
Vienna Development Method 
and Message Authenticator 
Algorithm are among the 
tools being used at the Na¬ 
tional Physical Laboratory 
to prove that the program 
you specified at the design 
stage is the program you ac¬ 
tually run. 
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‘y&i-f-ff' 


Hardlock E-Y-E®- tying the hands 
of software pirates 


The effective way to protect your software 

FAST Electronic has made life a lot harder for soft¬ 
ware pirates. Hardlock E-Y-E was designed using 
cryptographic principles. It took the experience 
and know-how of Germany’s number one in soft¬ 
ware protection and the leading edge technology 
of a US semiconductor company to create the 
ultimate software protection tool. 


Readily acceptable to your customers 

Hardlock E-Y-E allows unlimited backup copies 
of the master floppy. The customer gets the device 
together with the software and plugs it into the 
parallel port between the printer and the PC. Daisy- 
chainability, outstanding reliability and the compact 
high tech design guarantee that your customers 
will accept Hardlock E-Y-E. 


The technology programmers have at their 
fingertips 

Hardlock E-Y-E is based on a custom chip and 
combines all the features that a programmer 
would expect from such a device: secure, algo¬ 
rithmic query routines and an optional non-vola- 
tile memory for custom configurations. With the 
Crypto-Programmer card from FAST you can pro¬ 
gram the algorithmic parameters and the memory 
within seconds.This unique card guarantees that 
no one else can burn Hardlock E-Y-Es with your 
codes. Unking Hardlock E-Y-E to your software is 
easy: you can either protect your.COM and .EXE 
files with the automatic encryption software 
HL-Crypt or integrate FAST’s high level language 
routines into your source code. 


The benefits your management will appreciate 

Hardlock E-Y-E can be programmed by the soft¬ 
ware house 
with the 
Crypto-Pro¬ 
grammer card. 

This ensures 
optimum deli¬ 
very schedules 
and stock flexi¬ 
bility. Revenues 
will go up as 
software piracy 
and multiple 
usage are 
prevented. 



Hardlock E-Y-E 

programmable, algorithmic response 
and memory option - all in one 


Order your evaluation package today! 

Contact B. Afari at FAST Electronic or one of the offices below: 


UK: 

Magnlfeye 

Tel: +444-71-2218024 
Fax: ++44-71-7923449 

France: 

FAST Electronic S-A, R.L 
Tel: 44-33-1-49037811 
Fax: +433-1-48839734 

Spain/Portugal: 

FAST lb£rica S*L 
Tel: +434-1-3613222 
Fax: 4434-1-3613219 


Italy: 

Tectme S. R.L 

Tel: 4+39-59-440690 

Fax: 4+39-59-440720 

BeNeLux: 

Crypsys Data Security 
Tel: 4+31-1830-24444 
Fax: ++31-183Q-22848 

Greece: 

FAST Hellas AE 
Tel: ++30-1-6S55 6B9 
Fax: 4+30-1-6472 304 


USA/Far East: 

Glenco Engineering Corp. 
Tel: 441-70B-0000300 
Fax: +41-708-0080313 

Hungary: 

Szki Recognita Corp. 

Tel: +4361-201-7973 
Fax: +4361-201-7607 

Yugoslavia: 

G&G Electronic 
Tel: ++38-41-211624 
Fax: ++38-41-211604 


Ml FUST 

Fast Electronic GmbH 


FAST Electronic GmbH, Kaiaer-Ludwig-Piatz 5, D-80GO Miinchen 2, Germany, Tel: 49/89/539800-20, Fax: 49/89/539800-40 











MAKING IT SECURE 



Desktop 486 a 33 MHz 

Utillzzati press® 1'Universita dl Roma *'La Sapienza" 
(Facotta di Ingegneria, DSpartimento di scienza 
e tecnica del! h informazione e della comunieazione) 




For instance, how will the program 
know when the end of the input list is 
reached? How are the integers to be 
sorted—in ascending or descending or¬ 
der? T know what I mean because I wrote 
the specification, but I might not think of 
making explicit the assumptions that I 
have made. In fact, a program that ig¬ 
nored its input and simply printed an ar¬ 
bitrary list of sorted numbers would ful¬ 
fill this specification. 

As another example, part of a specifi¬ 
cation might read, “This program shall 
model chromatic polynomials and shall 

provide the following operations-” 

What exactly is a chromatic polynomial? 
Your idea of what a chromatic polynomi¬ 
al is might be different from mine. 

So, natural language specifications, 
especially for complex programs, are 
imprecise, and you can interpret them in 
various ways. This gives rise to two prob¬ 
lems. First, a natural language specifica¬ 
tion makes it difficult for the program¬ 
mer to build the right program, since he 
or she and the person who wrote the 
specification might interpret it in differ¬ 
ent ways. Secondhand this is the crucial 
point—it makes the program difficult to 
test, because you are not exactly sure 
what the program is supposed to do any¬ 
way. You are further limited in that you 
cannot apply some of the rigorous mathe¬ 
matically based testing techniques that 
have been developed, since natural lan¬ 
guage is just not amenable to mathemati¬ 
cal treatment. 

This is the crux of the problem. You 
want to use as rigorous a testing regime 
as possible to catch things like Trojan 
horses, and you want to be able to talk 
about what the program should legiti¬ 
mately do in a precise way. The testing 
required is called strict conformance 
testing. A program strictly conforms to 
its specification if it fulfills all the re¬ 
quirements of the specification (which 
will be an IT security standard) and does 
no more (e.g., launch a virus or corrupt 
the results). How can you address this 
need for rigorous testing? Is there a solu¬ 
tion to the difficulties you encounter with 
natural language? Techniques called for¬ 
mal methods may provide at least a par¬ 
tial solution. 

Formal Methods Can Help 

Formal methods consist of two parts: a 
language and a proof apparatus. The lan¬ 
guage part is a bit like a programming 
language; it is a notation for describing 
what you want a program to do. How¬ 
ever, this language allows you to de¬ 
scribe things in very abstract terms, ig¬ 
noring the finicky details associated with 


Un/M Computer 

Cooperatore nel piano di ricerca INFGCGM suite reti neural i 


La linea dei pr&dotti Unibit mmprende. Desktop System: OS 216, DS 316, OS m t DS 325, DS 333, DS 340, DS 420, 
DS 433, OS 433SP - Tom System: TS 4020, TS 4033. TS 4033/1 - Notebook NB V30, NB 212., LS 320, NB 320. 

Unibit S.pA ■ DirBzwrre generate: Italy - Roma, via di Torre Rinata 6, lei. 06.4190650. fax 06.4190727 
Filial! Roma, let. 4190050. fa)! 4190727; Mlfarte. tel 02.70300081, fax 02.7632040; 

Napoli, tel 081.7675117/7678273. fax 081.7662456; Padova, tel 049.6074274. fax049.8P7426a 
Unibit Hellas A.E.B.E.: Votes, tel. 0421.22231, fax 0421.32347- Atene, tel. 01.9506020, fax 01 9507206 
Distributors per 0 Portoflalfp Listons, tel. 00351.1.4106977 
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f Your International Source For Software .' 


TO ORDER OR INQUIRE CALL 

818 - 347-2444 

OR FAX YOUR ORDER 

818 - 347-9977 

IW1 Indicates Windows Compatible Products 


i- - -; 

ACCOUNTING ' 

Hoc Easy Accounting 4.2 

89 

P&doi200fl 

35 

Peachtree Double Bonus Bundle 

719 

Quicken 5.0 

46 

Turbo Tux Personal 1991 Headstart 

49 

0 Crystal Accounting 4.0 

199 

0 MS Money 

49 

0 Simply Accounting 

179 

0 Turbo Ion Headstart 

67 

1 CAP 

Aurosfeeldi 3.0 

145 

D«ign Cud 20 5.0 

179 

feign Cod 30 3.1 

195 

Generic Codd 5,0 

289 

Turbo Cad Release 2 2.0 
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MAKING IT SECURE 



The Message Authenticator 
Algorithm 


T he Message Authenticator Algo¬ 
rithm (MAA) is presently de¬ 
fined in an international security 
standard. It is a type of hash 
function—it defines how to take some 
message (which might be in the form of 
a sequence of bits passed along a com¬ 
munications cable) and calculate a num¬ 
ber that depends on every part of the 
message. This number is known as the 
Message Authentication Code. The al¬ 
gorithm is defined so that a minor 
change in the contents of the message 
yields a completely different MAC. It 
should also be computationally infeasi¬ 
ble, given any message and MAC pair, 
to find a different message that would 


yield the same MAC. 

Publishing the algorithm for calcu¬ 
lating the MAC may seem to be a seri¬ 
ous breach of security. Not so. The 
MAA also requires a pair of numbers 
(which together form the key) that are 
incorporated into the calculation of the 
MAC, The security of the algorithm de¬ 
pends on the secrecy of the key. 

The algorithm is used as follows: 
Two users on separate computers need 
to communicate in a secure manner. 
They are not concerned with keeping 
their messages confidential but warn to 
make sure that any messages they send 
are not modified along the way (perhaps 
by means of wiretapping the communi¬ 


cations link). The two users therefore 
agree to a key between themselves and 
keep it secret. The sender uses this key 
to calculate the MAC for his or her mes¬ 
sage and then sends both the message 
and the MAC to the receiver. The re¬ 
ceiver also calculates the MAC from 
the received message using the key and 
compares it with the received MAC. If 
they match, then the message could not 
have been tampered with. 

The wiretapper could alter the mes¬ 
sage in transit, but without knowledge 
of the key s he or she couldn’t calculate 
the MAC. Knowledge of the message, 
the proper MAC, and the algorithm are 
not enough to determine the key. 
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programs. This makes it ideal for writ¬ 
ing specifications. The formal language 
is also defined in a precise, mathemati¬ 
cal way (using well-understood and fun¬ 
damental mathematical constructs from 
set theory and logic), so the correspond¬ 
ing formal specification does not suffer 
from the drawbacks introduced by natu¬ 
ral language. 

A favored method of software develop¬ 
ment using formal methods is that of re¬ 
finement. This involves taking an initial, 
abstract specification and refining it into 
progressively more program-like speci¬ 
fications (see the text box “The Vienna 
Development Method’* on page 66IS- 
50). Eventually, you arrive at a specifi¬ 
cation that is sufficiently concrete (i.e,, 
it deals with all the finicky details) to 
allow you to translate it directly into 
some programming language. This is 
where the proof apparatus comes in. It 
provides rules by which you can produce 
mathematical proof that each refinement 
fulfills all the requirements of the previ¬ 
ous one. 

Now that I have rigorously defined 
specifications to hand, 1 can bring all 
sorts of testing techniques to bear, from 
the automatic generation of program test 
data to the automatic comparison of the 
program structure to its specification. 
However, 1 will focus on an extension to 
the ideas discussed above and consider 
a potentially powerful technique—the 
mathematical proof of programs. 

The Proof Is in the Program 

The actual process of proving a program 
(known as verification) involves using 
the tools that mathematics provides to 
convince us that a given program fully 
satisfies its formal specification. You 
have seen that the initial formal specifi¬ 
cation would be refined down to a con¬ 
crete level, at which point the final speci¬ 
fication is translated into the appropriate 
progra m m mg lang uage. 

Figure 1 depicts two universes: The 
specification language universe consists 
of the universe of all specifications writ¬ 
ten in your particular specification lan¬ 
guage, while the programming language 
universe consists of all possible pro¬ 
grams written in a certain programming 
language. The refinement process causes 
the resulting specifications to move 
closer and closer to the programming 
language universe, and the translation 
process crosses the boundary. The red 
line in the figure represents the partic¬ 
ular refinement and translation process 
that crosses through the two universes. 
Note that there is a band between the two 
universes. This band corresponds to the 


case in which you can use your specifi¬ 
cation language to write programs—the 
Prolog programming language is an ex¬ 
ample. 

Translation is usually where problems 
start. This is often an informal process, 
and if it is done incorrectly, the program 
may fail to satisfy its specification no 
matter how many proofs you perform for 
the refinement stages. To be sure of the 
correctness of your program, you should 
check that both the translation process 


and the refinement process are correct. 
For at least one programming language, 
you have a solution: Using the Modula-2 
Standard to Verify Modula-2 Programs 
by M. K. F. Lai (NPL Report DITC 
183/91, June 1991). 

NPL’s work has focused on the proof 
of an implementation of a particular IT 
security standard, the Message Authenti¬ 
cator Algorithm (see the text box “The 
Message Authenticator Algorithm” on 
page 6615-46), The implementation was 
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REFINEMENT AND 
TRANSLATION PROCESS 



Figure 1: The 

process of program 
refinement brings 
all specifications 
written in a 
particular 
specification 
language (i. e ., the 
specification 
language universe) 
closer to the 
programming 
language universe, 
and the process of 
translation crosses 
the boundary. 


RECONSTRUCTION AND PROOF 
OF A MODULA-2 PROGRAM 


i i Standard specification 

'' ^ Proof of correctness 
of refinement 

VDM Reconstruction 



'x of program 
in VDM 


i 



Reconstruction using 


Modula-2 Modula-2 semantics 

description 


Modula-2 program 


Figure 2: To prove 
the correctness of 
a Modula-2 
program , you 
reconstruct a 
concrete VDM 
specification 
directly from the 
program using the 
VDM description 
of the Modula-2 
semantics, thus 
replacing the 
components of the 
program with the 
VDM semantic 
descriptions. 


a program written using the Modula-2 
programming language. A very useful 
feature of this language is that its seman¬ 
tics have been defined using the formal 
Vienna Development Method. The se¬ 
mantics of a programming language are 
the meanings attached to the various con¬ 
structs in that language, and the syntax is 
the set of grammatical rules that govern 
how these constructs are put together. 
The MAA standard has also been de¬ 
scribed using VDM, and I’ll refer to this 
VDM specification as the standard spe¬ 
cification. 

To prove the correctness of the Mod¬ 
ula-2 program, the plan of attack is as 
follows: You can reverse-translate, or re¬ 
construct, a concrete VDM specification 
directly from the program using the 
VDM description of the Modula-2 se¬ 
mantics. This is because for each type of 
Modula-2 statement, the corresponding 
semantic description is given in VDM; 


thus, it is precise and unambiguous. You 
simply replace the components of the 
program with these VDM semantic de¬ 
scriptions. Your reconstruction will 
therefore be a VDM specification that, if 
the program is correct, is a correct re¬ 
finement of the VDM standard specifi¬ 
cation. Since VDM provides the appara¬ 
tus for proving the refinement process, 
you can determine whether the recon¬ 
structed VDM specification is indeed a 
refinement of the VDM standard specifi¬ 
cation (see figure 2). 

Obviously, the process shown in fig¬ 
ure 2 is the opposite of that shown in 
figure 1, where you are moving from 
the programming language universe 
back into the specification language uni¬ 
verse. 

Horses for Courses 

Proofs are very useful things. When you 

prove some fact about a program, then 


FEBRUARY 1992 • B Y T E 66IS-49 



















MAKING IT SECURE 


The Vienna Development Method 


he Vienna Development Method 
is a formal method that first 
emerged in 1973. The language 
JLL part of the method provides vari¬ 
ous mathematical objects (e.g., sets) 
with which to build data, and it provides 
facilities for building operations to ma¬ 
nipulate those objects. 

To illustrate how you can refine a 
VDM specification into a more concrete 
form for translation into a program, 
consider the following example. You 
want to write a program that tells a fac¬ 
tory owner which of his or her machine 
tools are working and which are broken 
so that he or she can plan production ac¬ 
cordingly. You can model this in VDM 
using two sets, as in the following: 

state 

mehine^tools of working, 
not_worJcing: set of machine 
end 

This statement describes a basic system 
state (called machlne_tools) that con¬ 
sists of a set called working (containing 
the names of those machines that are 
operating properly) and a set called 
not_working (containing the names of 
broken machines). You can specify an 
operation to tell you whether a given 
machine is working, such as 

is„work ing ( m: mach ine) b: boo 1 
ext rd working, networking: set 
of machine 

pre m in working | m in 
not_working 

post (m in working & b = true) j 
(m In networking & b = false) ; 

Basically, is work ing specifies a 
function that takes the name of a partic¬ 
ular machine m and returns a Boolean 
(true or false) value b, depending on 
whether that machine is working or not. 
The function uses the two sets working 
and not_vorking defined in the state¬ 
ment above (this is what ext rd work¬ 
ing, notworking: set of machine 
means) to arrive at a result. The pre 
statement means precondition, a condi¬ 
tion that must be satisfied before is_ 
working can give a sensible result. 


Here, the precondition is that the given 
machine name must already be in one or 
the other of the two sets. The post condi¬ 
tion, denoted post, will be true after 
the application of the function. Here, 
the statement says that the machine 
name is a member of working, in which 
case the Boolean result of Is-working 
is true, or the machine name is a mem¬ 
ber of networking, and the result is 
false (the symbols & and | represent the 
logical AND and OR functions). 

This is all well and good, but perhaps 
you would like to write a program to im¬ 
plement is_working, and your chosen 
programming language does not pro¬ 
vide any operations on sets but does pro¬ 
vide operations on lists (i.e,, ordered 
sequences of items). One way of over¬ 
coming this problem is to produce a re¬ 
finement of your initial specification, 
which is written in terms of lists, and 
then directly translate it into the pro¬ 
gramming language. Such a refinement 
is given below. 

state 

machine-tools of working, 
not_wo rk ing: s e q o f mach ine 

end 

Here, the state consists of two se¬ 
quences, or lists, of machine names cor¬ 
responding to the sets above. The asso¬ 
ciated is_working function would be 

is_wo rk ing (m: mac h ine) b; b o ol 
ext rd working/ networking; seq 
of machine 

pre in_list(m, working) | 
in_list(m, networking) 
post (in_list(m, working) ftb 
=true) 

| (in_list(m, networking) &b 
»false); 

iitList(m: machine, s: seq of 
machine) b; bool 
post if s = [] then b = false 
else b * ((m - hd s) | 
irtList(m, tl s)); 

Note that the auxiliary specification 
in_list is used to help you write the 
new version of is_working. The in¬ 


list specification has no preconditions 
and simply takes a machine name m and 
a sequence of machine names s and tells 
you whether m occurs in s. If s is an 
empty sequence (represented by []), 
then m cannot occur in s, so the Boolean 
result b is false. If s is not an empty se¬ 
quence, then in-list checks if m is 
equal to the first element of s (hd is the 
head function) and whether m occurs in 
the remainder of s (tl is the tail func¬ 
tion) by a recursive application of iiu 
list (he,, it makes use of itself). If 
both tests are false, then m cannot occur 
in s, and In_list will return false; 
otherwise, it will return true. 

Now you have a refinement specifica¬ 
tion that you can translate directly into 
your chosen programming language. 
But how do you know that the refine¬ 
ment fulfills all the same requirements 
as the initial specification? By proving 
several subsidiary points, you can show 
that the refinement and initial specifi¬ 
cations do the same thing. 

* If you use the list-based refinement, it 
represents every possible combination 
of working and broken machines that 
the more abstract set-based state repre¬ 
sents. This is known as adequacy, 

* For every result produced by the ab¬ 
stract set-based version of is^working, 
the corresponding result produced by 
the list-based version of is-working 
can be shown as equivalent. This is 
known as the result rule. 

* If the precondition of the abstract set- 
based version of is_working is satisfied 
for the two sets working and not_vork- 
ing, then so must the precondition of 
the list-based version of is_working for 
the corresponding lists working and 
not-working. This is known as the do¬ 
main rule. 

Of course, in reality, you may be 
dealing with very complex pieces of 
data, and you may have to produce sev¬ 
eral refinements, each successively 
more concrete and program-like than 
the last, before you can translate the 
specification into a program. You must 
prove that each one of these refinements 
is equivalent to the previous one. 
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that fact must always hold whenever you 
execute the program. If the program is 
ever likely to produce the wrong answers 
whenever some obscure combination of 
conditions occurs (e.g., a Trojan horse 
that prints spurious results when it en¬ 
counters a month that has an r in its 
name), then this will be evident in the 
proof. 

Since proofs are based on a firm math¬ 
ematical basis, they are (if constructed 
properly) an extremely rigorous means 
of testing to see if a program strictly con¬ 
forms to the corresponding standard. 
You have seen how this rigor is a neces¬ 
sary requirement in the security field, 
where malicious functionality may be 
cunningly hidden. It is also important 
that security-critical programs are free 
from bugs that could cause a system crash 
and result in a security breach. A proof 
can significantly increase your confi¬ 
dence that a program is free from errors. 
The work presented in this article also 
shows that by reverse-engineering a 
VDM specification directly from the 
program text, you can rigorously exam¬ 
ine the translation process from formal 
specification to program. 

There is a downside, however. First, 
both specifications and mathematical 
proofs are necessarily very abstract (be¬ 
cause you do not want to constrain the 
programmer too much), whereas pro¬ 
grams are designed to run on physical 
machines. Inevitably, you have to make 
assumptions and generalizations about 
these physical concerns in your specifi¬ 
cations and proofs. Also, if the program 
does something nasty that does not affect 
its specified output, then a proof will not 
detect this (although it will bring to your 
attention the questionable areas). You 
need to turn to other techniques and test 
the program in operation to provide the 
extra confidence required over and above 
a proof. 

You must view verification as a useful, 
but not exclusive, tool in the armory of 
the software tester. Different test meth¬ 
ods have different strengths and weak¬ 
nesses, and, if used in a complementary 
way, they will provide an extremely rig¬ 
orous regime that should test software to 
the fullest possible extent. The IT revolu¬ 
tion is still in the early stages, but as it 
becomes a worldwide phenomenon, data 
security and proof of programs will be¬ 
come more important than ever, ■ 


Richard Lampard has been a member of 
the Data Security Group at the National 
Physical Laboratory (Teddington, Mid¬ 
dlesex) for the last two years . He can be 
contacted on BIX c/o fi editors, ” 
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The High End 


A few readers have written to ask why I spend so 
much time with high-end equipment, so I’ll start 
by answering that. 

My first microcomputer, Ezekial (or Zeke I), 
cost $12,000 in 1976. About half of that cost 
was for a Diablo letter-quality printer; the rest was for the 
computer kits, the cost of having Tony Pietsch and his 
Caltech crew build them, systems integration, and soft¬ 
ware. That was a lot of money in those days: what I got 
was a 64-KB system running at 2 MHz, two 8-inch flop¬ 
py drives capable of storing 128 KB per disk. Digital 
Research CP/M and utilities, Microsoft BASIC, and a 
word processor called Electric Pencil. 

I had to borrow the money to buy that machine, and it 
was worth every cent, because it greatly increased my 
productivity as a writer. I loved it, and that led to this 
column. 

Within two years after I bought Zeke, you could have 
bought his like for a quarter of what I paid. It’s the same 
now: the high-end stuff you can't afford today will be 
affordable in a year or two, and three years from now, you 
won't know how you lived without it. Meanwhile, you get 
this advantage: my playing with this stuff not only brings 
it to your attention but also gets folded back into the sys¬ 
tem design. Sometimes you see that happen, but often 
you don't: sometimes I won’t write about a system until 
companies have taken it back and made some design 
improvements. 

If I’ve drifted just a bit toward high-ticket items re¬ 
cently, it’s largely because there are so many of them. I 
always try to include shareware and tips for making do 
with older and cheaper equipment; alas, if page count is 
tight, that’s often what’s cut. I’ll pay more attention to that 
in the future. 

Setting Up 

I’ve been setting up a new Arche Legacy 486.1 recom¬ 
mend 486 systems to anyone who can possibly afford 
them; and if you can’t get a 486, you might think about 
a temporary stage with a cheap 386SX until you can. 
My reasoning is this: the 286 was not well designed, and 
it isn't much good for multiple task-switching operations 
using Desqview. Windows, or OS/2. The least you ought 
to have is a 386SX. 

Full 386DX machines are very good, and if you in¬ 
stall a math chip—there are many available now—they 
will do just about everything. I’m writing this on Big 
Cat, an older Cheetah 386/25 with a 387. However, it’s 
about as cheap nowadays to manufacture a 486 system as 



it is to build a 386 with a math chip; the 486 is more ef¬ 
ficient than the 386. As to why you want the math chip, 
believe me, you do: more and more software takes ad¬ 
vantage of it even if you don't know it. From spread¬ 
sheets to math programs, a math chip speeds things up. 

The new Arche Legacy 486 is a 33-MHz machine 
with 8 MB of memory on the motherboard and a 200-MB 


SCSI hard drive. Its first task will 
bed for a lot of other stuff: my 
major precaution against mis¬ 
chief is always to have a good 
fast system totally isolated from 
my network and to put every¬ 
thing new on that. The Arche 
486 is a bit too good a system 
to stay in that duty, but just now 
I don’t have another test-bed 
system, and I do have the 
Arche system available. 

Arche equipment is solid and 
well designed and comes with a 
90-day on-site service warran¬ 
ty. You can extend that to two 
years of on-site service for only 
$149. As it happens, my previ¬ 
ous Arche 486 was an experi¬ 
mental model, and the contract- 
service people came out to 
replace the motherboard. I was 
quite favorably impressed, and 
they had no idea who I was. In¬ 
cidentally, the new mother¬ 
board design was, in part, due 
to problems I’d detected, and 
I'm pleased to say that the new 
system has none of them. 


be to function as a test- 

The latest, most 
expensive computer 
technology will 
eventually trickle down 
to everyone 


LapLink Pro 4.0 

The Arche 486 replaces an ex¬ 
perimental 486 that was getting 
increasingly flaky. No one 
wants an unreliable machine, but clearly, the one ma¬ 
chine that has to work properly is the one used to test 
other equipment. The first task was to transfer the soft¬ 
ware from the old machine to the new one. 

Neither machine was, nor would be, on a network, so 
I had to use some kind of port-to-port transfer. Normal¬ 
ly, if the machines are close enough together—these 
were—I use LapLink 3.0 (LL3) in parallel-turbo mode, 
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but I just got a copy of the new LapLink 
Pro 4.0. 

LapLink Pro has many features not 
available in LL3. The most spectacular is 
that it will send files, and itself, over a mo¬ 
dem. Sending itself takes about 15 min¬ 
utes at 2400 bps. After you are done, 
LapLink Pro will try to speed things up; 
once you have LapLink Pro running prop¬ 
erly at home, you can set it to answer the 
phone and do file transfers from anywhere. 
You can (and should) set tilings to require 
a password. The package comes with the 
new LapLink “designer” serial and paral¬ 
lel cables. 

The tower-configuration experimental 
machine that 1 was transferring from kept 
crashing, and 1 was getting worried. I’d 
already opened it and taken out every un¬ 
necessary board; that kept it running a lit¬ 
tle longer between crashes, but every few 
minutes the screen would dissolve into 
white goo, and there was nothing for it but 
to turn it off for a while. This made a great 
opportunity to test LapLink Pro, which is 
much easier to restart after interruptions. 

What Td done was create on the Arche 
system a subdirectory called 01d486, and 
under that. I’d created subdirectories called 
Cl, D1...M1, corresponding to the sub¬ 
directories on the older machine, which 
had been set up under DOS 3.3 and thus 
had no logical drive larger than 32 MB. 
LapLink Pro then took over and created 
subdirectories on the target drive as need¬ 
ed. The only problem was the constant in¬ 
terruptions from the machine crashing. 

Then inspiration hit. I expect you’ve al¬ 
ready figured it out. I took off the cover, 
got a large electric fan, and set it on the 
floor to blow across the motherboard. 
Voil&! After that, everything went auto¬ 
matically. Because LapLink Pro uses a 
file-compression system, it’s much faster 
than the old LL3. For example, I recently 
sent (in parallel mode) 35 MB compris¬ 
ing over 1300 files and requiring creation 
of about a hundred subdirectories between 
the Cheetah 486 and the Arche 486; total 
time, 13 minutes. That’s fast. 

LapLink Pro has a lot of new smarts 
about file dates and duplicates. If the times 
on the two machines differ, LapLink Pro 
notices and asks if you want to do some¬ 
thing about it. The command screens are 
quite unlike those of the old LapLink we 
all know and love; fortunately, they’re just 
as intuitive—or almost so. In old LapLink, 
to “tag” a file for sending, you push the t 
key. That does nothing in LapLink Pro, 
and it took me a while to figure out that 
the space bar now does that job. Even so, 
although the machine kept crashing every 
few minutes, I got LapLink Pro running 
without opening the manual. 


I since have read that book, and I ad¬ 
vise you to do so: LapLink Pro is just 
crammed with new features worth know¬ 
ing about. There’s even a small text editor 
so that you can modify a file before send¬ 
ing it. The manual is well written. 

There’s more, all good. Once again 
Traveling Software has come up with a 

apLink Pro’s 
most spectacular 
feature is that it will 
send files, and itself, 
over a modem. 



genuine improvement to a product that 
was already as good as anything in the 
field. Highly recommended. 

Tooling Up 

Once l had everything off the old machine, 
it was time to clean off its disk. It’s prob¬ 
ably paranoid of me, but I always do that 
before sending anything back. 1 don’t re¬ 
ally suppose anyone is going to use Norton 
Utilities to restore erased files—but 1 did 
once get a test machine that had not been 
erased at all, and it contained the previ¬ 
ous evaluator’s Quicken files of personal 
finance, the telephone numbers of her pe¬ 
diatrician and psychiatrist, and even a lot of 
personal letters as well as evaluation soft¬ 
ware. She’d wish she used Norton Utilities' 
WIPEDISK if she knew what she left on 
there.... 

Anyway, 1 set it up to do WIPEDISK 
on every logical drive, including C. That 
took a while, but it's thorough. 

While that was running, I installed Nor¬ 
ton Commander on the new Arche. I no 
longer routinely install the Norton Editor, 
but I find I really can’t do without Com¬ 
mander. Even though MS-DOS 5.0 has a 
neat little full-screen editor available at all 
times, I find I generally use Commander’s 
text editor for little jobs like adjusting 
CONFIG.SYS and AUTOEXEC.BAT; 
absolutely nothing beats Commander for 
copying or moving files from one directo¬ 
ry to another. It’s also great for managing 
MCI Mail. I don't like DOS shells much, 
but I sure do like Commander. 

After that it was Norton Utilities 6.01, 


which is enough of an improvement over 
versions 4.5 and 5.0 to be worth getting: 
version 6.01 puts back the neat features 
of 4.5 that were missing in 5.0 and adds 
new capabilities. Norton Utilities has file 
recovery, of course, but it also has direc¬ 
tory sorts, a file finder, a batch enhancer 
that lets you build batch files that do use¬ 
ful work, and other such stuff. Like Norton 
Commander, it’s something I don't like to 
be without. 

I then installed Q&A 4.0, which I’ve 
said enough about before. It’s the database 
and word processing program of choice at 
Chaos Manor. Others may be more pow¬ 
erful, but none are easier to learn—or eas¬ 
ier to use once learned. While I was at it, 
I put in GrandView, Symantec’s outline 
program. I have discovered over the years 
that although I approve of outline pro¬ 
grams, 1 tend to use them less and less. 
However, when I’m trying to put together 
an essay on a new subject. I’m glad to have 
an outliner, and GrandView is the one I’m 
used to. 

Minor Problems 

Next, I connected the Corel SCSI Con¬ 
troller Board that runs the daisy chain with 
the Pioneer Dual Optical Disk Drive and 
the Pioneer 6-Disc CD-ROM Mini- 
changer. These won’t stay on a test-bed 
machine long: they’re assets I need on the 
network, but they’re also a fair test for the 
Arche’s compatibility. 

I opened up the Arche to insert the Corel 
SCSI Controller Board. There’s only one 
8-bit slot in the Arche: for some reason, 
that slot is up at the lop nearest the drive 
cages. I had three cards to insert: the Corel 
SCSI, Brown-Waugh Publishing’s Sound 
Blaster, and an Intel Net Satisfaxion 
fax/modem card. Since the Corel SCSI is 
an 8-bit board, it seemed reasonable to put 
it in the 8-bit slot. That meant sliding it 
under the cables going from the disk drive 
controller card. There were a couple of 
other cables running nearby, including the 
ones that led to the Arche’s primary serial 
and parallel ports. 

I inserted the card and turned on the ma¬ 
chine. It trundled for a moment and then 
reported, “CMOS battery low. Press to 
continue.” Oops, thought I: one of those 
cables was the CMOS battery cable, and 
I’d knocked the battery connector loose. 
Nothing for it but to remove the Corel 
board, reach down under the disk cage, 
and push the battery connector firmly into 
place. No problem. It was tedious and 
took longer than I expected, but it wasn’t 
difficult. 

I turned the machine on. 

No CMOS at all. No access to the hard 
drive. Nothing. I would have to set all 
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EISA UTILITIES MAKE THE JOB 
SIMPLE 

IpK AMI designed and 
JEaBjSgifo developed the EISA 
Configuration Utility 
||nH wKF to make configuring 
EISA products a snap. 
Run the ECU and select 
the auto configuration option, 
^ or modify the I/O ports, inter¬ 
rupts, or DMA settings as you desire. 


For EISA, there is only one 
player to consider—AMI. 
Whether it's motherboards, 
BIOS, utilities, or SCSI , 
host adapters, AMI is jm 
the single source ^9 
for advanced EISA tH 
technology. 


ADVANCED EISA &MODU- 

LAR CPU MOTHERBOARDS 4g| 

With AMI leading the way in EISA 
motherboard designs, you wifi benefit 
from bulletproof performance and proven 
reliability. 

* EZ-Flex—A new modular CPU design 
offering easy upgrades to future 
teclmology. 

■ Enterprise II—A proven EISA per¬ 
former, popular for critical applications. 


EISA ADD-ON CARDS 

The Fast Disk EISA SCSI Host Adapter, 
with a 

combinat 1 
of 16 MB 
cache, and fi 
intelligent 

386SX I/O management, is the fastest SCSI 
host adapter on the market today. Look to 
AMI for other EISA cards in the near fill lire. 


.. THE LEADING 

EISA BIOS 

AMIistheworld- 
wide standard for 

BIOS. AMI’s EISA BIOS provides the 
reliability, compatibility, and feat ures 
you desire. Plus, it's compatible ^ 
with AMI’s BIOS Configura- 
tion Utility, providing 
on-site customization ■ A | 

for the Integrator 

or OEM. XU 

Circle ] 4 on Inquiry Card SINGLE SOURCE TECHNOLOGY 

(RESELLERS: 15 ). AMERICAN MEGATRENDS, INC. 

800-U-BUY-AMI or 800-828-9264, 404-263-8181, fax 404-263-9381 


THE AMI DIFFERENCE 

AMI's expertise covers the entire EISA 
environment. With research, engineering 
^ and support functions under one roof, 
AMI is unmatched in knowledge 
~~ L and support- Call AMI, and 

you will understand why 

n AMI’s “monopoly” on 

EISA makes it the 
only game in town. 
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that information again. 

Only one problem. What kind of drive 
did I have? The Arche comes with quite a 
good user’s manual, but there are several 
options for hard drives; the Arche manual 
referred me to the documents furnished 
by my hard drive manufacturer; and there 
were no documents from the hard drive 
maker. I didn’t even remember how large 
the hard drive was, much less how many 
heads and sectors it had. 

Of course this was on a Friday after¬ 


noon. The Arche switchboard said every¬ 
one had gone home. By pleading, I got 
them to see if anyone was still there, and, 
by luck, someone was. That was the good 
news. The bad news was that the com¬ 
pany ships those machines with several 
different kinds of hard drives, and nei¬ 
ther they nor I had the foggiest notion of 
which kind this was. Moreover, the disk, 
which is a tiny little half-height affair, 
is securely caged into the system. For¬ 
tunately, with the aid of a strong light, 1 


was able to read off just enough infor¬ 
mation from the disk to allow the folks at 
Arche to look it up. Type 47,987 sectors, 
and so on. I entered the information into 
Setup, noted that the time and date were 
still right even though we’d lost battery 
power, and fired up. All was well. The 
machine ran just fine. 

This leads me to a suggestion: why not 
put the CMOS information on a sticker on 
the inside of the machine’s cover? Leave 
space for changes if you update. Then you 
will always have the information. I’m do¬ 
ing that on all my machines, but I strong¬ 
ly suggest that manufacturers do the same 
when sending them out. I told the Arche 
people this, and they said that they liked 
the notion. 

Anyway, it was now time to install the 
Corel SCSI software. Like many modem 
machines, the Arche comes with one 5%- 
inch A drive and one 3^-inch B drive. The 
Corel CD-ROM software comes on a 314- 
inch disk. Insert it into the B drive and log 
on. Look at the directory; no problem. 
Type Install. 

“Sector Not Found Error.” 

I figured the drive had gone bad; after 
all, I’d installed all the Symantec software 
using that B drive, so it wasn’t likely any¬ 
thing had happened to it. Oh well, no real 
problem: via LapLink Pro, I already had 
the Corel software on the Arche’s hard 
drive. Go there and type Install-and 
discover to my horror that the installation 
program works only from a floppy disk. 
Well, all right, that’s easy enough, too: 
format a floppy disk in the B drive, copy 
everything to it, and type Install. It 
seemed an odd procedure, but it worked 
fine, all automatic. Shortly, I had six CD- 
ROM drives. The Corel installation rou¬ 
tine is quite simple to use. 

Next was the Pioneer read/write opti¬ 
cal disk drive. Corel has an installation 
program for that, too. When I inserted the 
disk, I got “Sector Not Found Error.” OK, 
maybe the drive's going flaky. At least it 
reads disks it has formatted. So, format 
a disk, copy everything to it—but there 
wasn’t enough room on the disk, at which 
point I was enlightened. Of course there 
wasn’t enough room, and of course the 
drive couldn’t read normal 3!4-inch disks. 
Go into Setup, and, just as I thought, the 
default for a floppy drive is 1.2 MB. Tell 
the machine that’s a 1.44-MB floppy drive, 
and it has no problems. Sigh. 

Once that was done, the Corel software 
for accessing the Pioneer read/write drive 
installed without difficulty. By way of test, 
I copied about 10 MB over to the Pioneer 
and back again. The 10 MB included Wing 
Commander, so when I got things copied 
back again, I fired up a game and learned 


Move to Windows, 
stay with the WX.. 


w J # 



r 






Considering Windows? But can't afford to lose contact 
with your host? KEAterm 420 is the solution: DEC VT420 
lerminal emulation software for Windows 3. Now. you can 
have the best of both worlds! 

KEAterm 420 is a true Windows 3 application which 
provides the functionality of DEC’S VT420, VT320and 
VT220 terminals in a window. KEAterm 420 version 2 
gives you the features that count: multiple pages, multiple 
sessions, file transfer, multilingual support (English, French 
ind German), script language and DDE support as well as 
network connections. Using the familiar Windows interface, 
KEAterm makes it easy to move between servers, hosts 
and PC applications. With KEAterm, you can do it easier, 
do it faster, do it better! 

To tie it all together, use KEA’s network connection 


software: KEAlink LAT, KEAlink TCP/IP. and KEAlink 
IPX for concurrently connecting to your Novell network 
and your VAX or UNIX host. To eliminate keyboard 
remapping, select KEA’s PowerStation VT layout 
keyboard to plug into your PC. And if you’re a DOS or 
UNIX user, KEA Systems offers the ZSTEM family of 
VT graphics and text emulation software for desktops 
running DOS or UNIX. 

For superior PC-VAX-UNIX connectivity, call today! 


KEA Systems Ltd. 
Orders: 1-800-663-8702 
Telephone: (604)431-0727 
Fax: (604)431-0818 


VT Emulation UnderWindows 


KEA Systems Ltd., 3738 North Fraser Way, Unit 101, Burnaby, BC. Canada V5J 5GL 

The KEA logo. KEAterm. KEAlink. ZSTEM and PowerStation arc trademarks of KEA Systems Ltd All other brand and product names are trademarks or 
registered trademarks of their respective holders Copyright © KEA SYSTEMS LTD. 1991. All rights reserved 
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I can’t believe it’s not UNIX 


Take it from the critics, Coherent 
is so close to UNIX, you won't 
believe your eyes. Or the price. 
“Mark Wiliams Co. seems 
to have mastered the art 
of illusion; Coherent comes 
so fully qualified as a UNIX 
done, you find yourself thinking 

7 can't believe ifs not UNIX!” 

-Sean Fulton, UNIX Today!, 
November 26,1990 

(Coherent) may be the best thing 
that has happened to UNIX yetf 

-William Zachmann, PC Week, 
November 5,1990 

‘7/ you want to come as close as you 
can to real UNIX for a low price , 
COHERENT can’t be beat ” 

-Warren Keuffel, Computer Language 
Magazine, November 1990 

‘7/ you want a UNIX-like develop¬ 
ment and learning system for less 
than $100...I don’t see how you can 
go wrong with Coherent f 

- David Fiedler, BYTE Magazine, 
November 1990 

OVER 30.000 USERS. 

AND MORE EVERY DAY! 

Why is Coherent now the 
world’s best-selling UNIX done? 



Sean Fulton , UNIX Today! 


MWC SCO 

COHERENT XENIX 286 
Version 32 Version 232. 

No. of Manuals 

1 

8 

No, of Disks 

5 

21 

Kernel Size 

64K 

198K 

Install Time 

20-30 niin, 

3-4 houre 

Suggested Disk Space 

10 meg 

30 meg 

Mm. Memory Required 

640K 

1-2 meg 

Performance* 

38,7 see 

1003 sec 

Price 

$99.95 

$1495.00 


•Byte Exed beothmark, 1000 iterations™ 20 MHZ 386. 

Hardware requirements. 12 meg 5¥* r or L4 meg ]V 2 H floppy, 
and hard disk 


NEW RELEASE 3.2 

* 99 . 95 ’ 

Because like the original UNIX, 
Coherent is a powerful, multi-user, 
multi-tasking development system 
with a complete UNIX-compatible 
kernel and C compiler. 

Features include Lex and Yacc, 
a vi editor, SCSI support and UUCP 
capabilities. 

And Coherent comes with a full 
set of over 200 UNIX commands 
including text processing, program 
development, administrative and 
maintenance functions. All of it fully 
documented in our highly acclaimed 
1200 page manual 
WHAT UNIX WAS MEANT TO BE. 

Unlike current versions of 
UNIX, Coherent is lean and efficient. 
Small and beautifully powerful, the 
way UNIX was originally designed. 

Coherent runs on affordable 
286 as well as 386 and 486 based 
IBM-PCs and compatibles with 
space to spare. Enough space to keep 
DOS co-residing on your hard disk. 

And its so fast to install, so fast 
to learn and just so fast, Coherent 
leaves UNIX in the dust. 


HARD TO BELIEVE? 

IT KEEPS GETTING BETTER. 

Like Coherent, all Mark 
Williams products are incredible 
values. Including regular updates 
with new and enhanced features. Our 
write-your-own device driver kit. 

And COHware, contributed software 
on diskette. 

There's also on-going free tech¬ 
nical support via telephone. An 
active user network and a UUCP 
Bulletin Board System. Plus, with 
our new 3.2 release: 

* A new Kom shell with sophisti¬ 
cated command-line editing. 

* Postscript and PCL support for 
troff adding access to hundreds of 
new fonts. 

■ Improved UUCP support. 

* International keyboard and 
character set support. 

TAKE 60 DAYS TO 
CONVINCE YOURSELF 
Will you agree with the critics 
and Coherent’s 25,000-plus users? 

Try it And if you don’t think 
Coherent is everything you ever 
wanted in UNIX, well refund your 
money No problem. No hassle. 

You can’t go wrong. So get to 
a phone, FAX or mailbox now and 
order Coherent today. At $99.95, 
it’s unbelievable, 

1-800-MARK WMS 

(1*800-627-5967 or 1-708-291-6700) 
FAX: 1-708-291-6750 
60-DAY MONEY BACK GUARANTEE! 


Mark Williams 
Company 

60 Revere Drive 
Northbrook, [L 60062 

dapping and hmdJane. Cohenml is a trademark (rf Maris 
me Compaov. UNIX is a trademark of AT&T. XENIX Is a 



trademark of Microsoft. 


Distributors: Australia (07) 266-2270, Czechoslovakia 632-62877, Denmark 42-88-72-49, Finland 47-871-201, France (1) 46-72-80-74, 
Germany (0511) 53-72-95/(030) 313-7015, Norway 211-0950, Singapore 336-0188, Sweden (0) 660-192-90. 















USER’S COLUMN 


two things: it worked fine, which wasn't 
surprising: and the Arche 486/33 is much 
loo fast to play Wing Commander on. I’ve 
got to the point where 1 can play on the 
Cheetah 486/25, but I don't think I'll ever 
be able to play on the Arche without using 
something like the shareware AT-Slow 
program. That’s one speedy machine, 

QEMM-386 6*0 

OK, I had the Arche working with both 
CD-ROM and the Pioneer read/write drive, 
and I had 500 KB of memory available. 
Alas, many programs require more than 
that. Time to try a memory manager. 

Last month I had some problems get¬ 
ting Windows to work with QEMM and 
ended up using 386Max, This upset Quar¬ 
terdeck something awful. It turns out that 
QEMM will work fine with Windows, in¬ 
cluding Windows 3.1; it’s just that you 
have to invoke Windows with the WIN 
/D:X command. I’m not precisely sure 
why, but I’m told it’s a bug in the Mi¬ 
crosoft code. In any event. Quarterdeck 
says that the next version of QEMM will 
fix everything; meanwhile, you should do 
WIN /D:X to invoke Windows, 

This all seemed reasonable, so I let 


QEMM 6.0 install itself. I put it that way 
because I didn’t have to do any work at 
all; Quarterdeck has done a really good 
job with their installation software. It au¬ 
tomatically runs the Optimize program 
that mucks around putting TSR programs 
and drivers into high memory. I ended up 
with 588 KB of temporary program area 
(TPA) even with the optical drive and CD- 
ROM software installed. Quite respectable. 
Of course, when 1 RE Med out the CD- 
ROM and optical disk drivers, I had over 
620 KB of TPA, 

QEMM 6.0 has a new “stealth" tech¬ 
nology: this is a fancy name for an ability 
to recover even more memory by putting 
certain ROM data out in extended mem¬ 
ory. You find out if you can use stealth by 
invoking Optimize /ST, I’d already tried 
that on my Cheetah 386/25, and it worked 
just fine, with the bottom-line result that 
with DOS 3.3, LANtastic, and a Hitachi 
CD-ROM implemented, I still have 
Desqview windows of 577 KB. 

When 1 tried it on the Arche, though, I 
got the message that you can’t use stealth 
on that machine. At the moment, none of 
us know why. “Something in the BIOS” is 
the general consensus. Arche and Quar¬ 


terdeck are both working on the problem, 
and they expect to have lhai taken care of 
before you read this. Even without stealth, 
QEMM 6.0 works as well as any other 
memory manager I’ve tried, but there’s no 
reason why stealth shouldn’t work on the 
Arche. 

Once 1 had QEMM up, it was time to 
try Desqview itself. The trick is to REM 
out the DOS-HIGH statement in your 
CONFIG.SYS, because Desqview will 
make much better use of that memory area 
than DOS can. This was all very well, but 
I wasn’t getting very large Desqview win¬ 
dows no matter what 1 did. Finally, I went 
into the System Setup and disabled various 
features, but it didn’t help. One thing I did 
learn: on an Arche 486, you must not dis¬ 
able the shadow RAM. If you do, the ma¬ 
chine won’t boot. That’s surprising, and 
neither I nor the technical-support people 
at Quarterdeck know why. It’s something 
else to refer to Arche. 

Eventually 1 got 576-KB Desqview win¬ 
dows without the Corel SCSI drivers; with 
them it’s 528 KB, which is respectable, 
but it would be higher if the stealth fea¬ 
ture could be used. I’ll keep working on it. 
What 1 really want is Desqview windows 
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“The perfect solution to 
the nagging problem of 
daily backups!’ 
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top-rated product!’ * 
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easy! 
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PST-160 


No controller card needed. 

The Valitek PST is rugged, reliable, 
and simple: pick it up and plug it into the 
parallel or serial port of virtually any IBM or compatible 


CHIP 

PBOOUKT 
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PC, old or new. No jumpers, no switches, no need to format media. Up 
to 5 MB/min.; 60, 160, and 250MB models. M _ 

And just one Valitek backs up aU your PCs. \ J T F t, • 
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HEADQUARTERS 

NORTH AMERICA SALES 
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& DISTRIBUTION 
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ULSI Systems, Inc. 

ULSI Marketing North America 

ULSI Marketing Europe 
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Run with ULSI Math Coprocessors 


Applications Run Faster 

The Math*Co™ 83C87 (DX) and 83S87 
(SX) math coprocessors from ULSI 
Systems are complete double-CMOS, 
1-micron technology chips. As a result of 
this superior architecture, the Math*Co 
coprocessors can perform floating-point 
mathematics in fewer clock cycles than 
needed by the standard Intel 80387, 

Keeps on Running — 

Lifetime Warranty 

ULSI Math*Co coprocessors have the 
industry’s best Mean Time Between 
Failure (MTBF) rating—which is why 
we Ye able to offer the industry’s only 
lifetime warranty. 


Runs on Everything 

Math*Co coprocessors are plug-in 
compatible with the IBM PC and PC 
clones. And they're 100% software 
compatible. 

Runs Lean — 

Low Power Consumption 

The Math*Co SX is ideally suited for 
laptop and portable IBM PC and PC 
compatible computers. It has a "sleep" 
mode feature which enables it to draw 
minimal power while in an idle state. 

Operating Speed Availability 

DX: 16,20,25,33 and 40MHz 
SX: 16,20 and 25MHz 
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large enough to let nic run Windows 3,1 
inside one of them and still have my CD- 
ROM and optical disk drives. 

If I’m not using Desqview, I leave the 
DOS-HIGH statement in CONFIG.SYS 
and get a TPA of 628 KB with both CD- 
ROM and optical disk drive for Windows. 
That’s about as good as I’m going to get, 
stealth or no stealth. 

The result is lhat Fvc put QEMM 6.0 
into all the machines at Chaos Manor. Rec¬ 
ommended. 


Windows 3,1 

Microsoft says that by the time you read 
this they will have released Windows 3.1, 
and you ’ll have seen a lot of articles about 
it, so it’s pointless for me to go into de¬ 
tails, The important thing is that I installed 
Windows 3.1 from scratch on the Arche 
486. This takes about half an hour, but it 
sure beats trying to transfer an already-in- 
stalled Windows from some other ma¬ 
chine: that will really drive you nuts. For 
safety's sake, I disabled QEMM and the 
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Build and simulate both Analog and Digital circuits. 


Electronics Workbench 

“Electronics Workbench is pretty amazing.” 

Jerry Pournelk, PhD,, InfoWorld 

“...a marvellous learning and teaching tool....” 

Art Salsberg* Editor-in-chief, Modern Electronics 

“Building a circuit is simple and intuitive,” 

. Jeff Holtzmati, Computer Editor, Radio-Electronics Magazine 

Yes, I wan! Electronics Workbench” in my computer! 

Check the version you want: 


® 


□ MS*DOS 5.3S* □ MS-DOS 3.5* 


Personal 

$ 99.00 


Personal Plus 

$199 00 


Personal Plus Mac 

$199.00 


Professional 

$299.00 


Name- 


ORDER INFORMATION Canadian rasidents 
pteastf add ?■*. GST (Ontario mstdants asM S% 
PST plus 7% GST) A?l orders please add $15.00 
shipping and handling. All pr'icos fn US $. Qffew 
available only in N. Anwl&a 

Return to: 

Interactive Image Technologies Ltd 
Byte Offer 

90S Niagara Falls Boulevard 
North Tonawanda, NY 14’120*2060 
Tel : (416) 361-0333 
Fax: (416) 368-5799 


Address: 

Cily: 

State 

Zip: 

Tel: ( ) 

Fax: t ) 


MCMSA/AMEX# 

Sid nature: 


Exn. . 

REQUIREMENTS ■ F&rsmiaI/Pet&ona! Plus Versions I0M PC/XT/AT or 


PS/2 or true compatible with 512 kB RAM; Mlcrosort’compniiblc mouse, 
graphics rfisplay. two floppy drives or hard disk; MS-DOS 3,0 or later 

■ Professional Version- H4Q kB RAM: EGA/VGA graphics; hard disk. 

■ Personal: plus Mac Version Macintosh Pius, SE. 3£3£l, Mac II. 

FEATURES ■ Personal Version: pulltis circuite containing 20 corriponsnts 
or isss. ■ Persona! Plus Version- builds circiwto containing an unlimited* 
number ot components. ■ Rrolesgionel Version: uses color coding Iqt 
ciroji tracing wfth an urfirnited’ number ol components. EGA/VGA 
support 

•limited only by the amount of memory available 


INTERACTIVE IMAGE TECHNOLOGIES 


Corel SCSI chain during installation; when 
I was done, I reenabled both. 

The only disconcerting feature was 
when the Windows installation program 
went ranging through the C drive looking 
for applications. Of course, there were a 
lot of them, since I’d transferred all those 
files from the older machines. No harm 
done, except I now have about a zillion 
,PIF files. 

For Windows you want DOS=HIGH, 
You also must invoke windows with the 
WIN /D:X command. Provided you do 
lhat, Windows goes just fine with QEMM. 
If you have Norton Desktop, ihere is an 
idiot error message to the effect that "no 
association exists for X,” but ignoring it 
doesn’t do any harm, 

CoreLDraw 2.0, CD-ROM Edition 

There’s not much to say about this pro¬ 
gram; lhat is, it’s going to be reviewed by 
nearly everyone, and it will win a bunch of 
awards, and ought to. It’s the best drawing 
program I've seen. The CD-ROM has 
thousands of clip-art pictures, some really 
beautiful. Hundreds of fonts. The tools 
work. If you’re into artwork on a PC, gel it. 
Highly recommended, 

Norton Desktop 

This is another one I’ve mentioned before. 
If you use Windows, do yourself a favor 
and gel Norton Desktop. It makes Win¬ 
dows easier to use and considerably more 
fun. It accesses your peripherals, such as 
CD-ROM and optical drives. It under¬ 
stands whal Windows is doing somewhat 
better than Windows does. The newest 
version corrects a couple of minor prob¬ 
lems when working with Windows 3.0a 
and 3.1. 

One caution: it does use a lot of hard 
disk space, depending on the options you 
select. I have a lot of hard disk space and 
selected all the options. Anyway, when I 
do Windows, Norton Desktop goes in as 
well. Recommended. 

Flashdrive 

The tendency is toward big, powerful lap¬ 
top machines. Pm presently carrying the 
Texas Instruments 3000 WIN SX, which, 
unsurprisingly, is a 386SX that runs Win¬ 
dows. 1 do like it. IPs as powerful as my 
old Zenith Supersport SX and weighs 
about one-third as much; still a bit heavier 
than I like, but nothing I can’t live with, 

Roberta, knowing that I’ll always carry 
a big machine, generally opts for the small¬ 
est and lightest thing she can use, which 
turns out to be her old standby, Toshiba- 
san* the Toshiba T1000. Toshiba-san 
stopped working briefly last month, but 
that was fixed by replacing his battery, 
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Power Packed & Built To Last. 



STANDARD 200XT _$69 

Economical This UL approved, hilly tested 
unit is one of the best generic 200s available. 
Costs no more than our Standard 150 it replaces. 

SILENCER 200_$129 

11 tra-Quiet Stop that irritating noise with 
the Silencer 200, Its large, low speed, German 
fan keeps your system 5 0 to 1 f cooler and 84% 
quieten Virtually inaudible! Great in the 
executive suite or home office, 

TURBO-COOL 200 $169 

High Performance Put AT power and 200% 
more cooling under the hood of your PC/XT 
with our UL approved Turbo-Cool 200, Its 
patented twin fan, sloped-cover design keeps 
your system 30° to 45° cooler, preventing data 
errors and other heat-related problems. Perfect 
for hot rod PCs and Mini AFs! 

TURBO-COOL 300S $169 

Shm and Powerful Give your Slimline or 
Mini-Tower computer up to 100% more power 
and cooling with our low profile, direct 
replacement Turbo-Cool 300S. With a peak 
capacity^ of over 350 watts, it will easily start 
even the largest hard drives and peripherals! 



AT/TOWER 


STANDARD 220 _$99 

Economical This UL approved, folly tested 
unit is one of the best generic 220s available. 
Ideal for basic systems. 

SILENCER 220 $139 

Ultra-Quiet Unrattle your nerves with the 
Silencer 220. its custom, themmunailly- 
mtrolkd fan maintains the correct system 
temperature while reducing noise by up to 95%, 
Great in the executive suite or home office, 

TURBO-COOL 300 $189 

High Performance Upgrade your AT/386 
with our powerful Turbo-Cool 300. This 
popular OEM unit features built-in line 
conditioning, UL/CSA/TUV approval, 2-year 
warranty, and a high-capacity, thmmsiatkaU)- 
con trolled fan that automatically keeps your 
system up to 35 c cooler. Great value! 

TURBO-COOL 450 $349 

Maximum Performance The choice of PC 
professionals, our Turbo-Cool 450 features 
built-in line conditioning, autosdect input, 
independent regulation, external DC voltage 
adjustment, triple-stage output filter, 50dm 
cooling fen, UL/CSA/TUV approval, 100,000 
Hr. MTBF and 2-year warranty ! Ideal for 
high-end workstations and network file servers. 





CP160 ___ $169 

Original Portable Upgrade Double your 
power with our direct replacement CP 160, 
Allows 286, 386, and hard disk upgrades. 

CD270 $249 

Dcskpro Upgrade The power user’s power 
supply! Our direct replacement CD270 gives 
your 8086/286/386 Deskpro up to 70% more 
power and the reliability 7 it deserves. Prevents 
nuisance rebooting. Advanced design includes 
autosdectII0W220V 2-yearwarranty. 


INTERNAL UPS! 



"An excellent product" 

- PC Mlgfriffe, AtoV 27,1990 

Our UL approved InnerSource is the first 
AT/386 power supply with a Inult-in UPS, 

Its auto-recharge battery 7 provides up to 15 
minutes of reliable backup power for both 
your PC and monitor. This integrated 
protection costs less than a bulky 550VA 
external UPS, and it saves space, too. A 
Novell NetWare interface is available. $395 


Hilrnctr, liiAl-E jui, aid tunfrfrarti; up; CjwjnnjrV, iif PC PffKT k JrT. (jmppq 

ind Ddkprci ire repsKred caikmirb of Coron; Gimpcttr Curparanoa. 


Most orders shipped same day. We accept Visa, MC, COD or PO on approved credit 


PC POWER & COOLING, INC, 

5995 Avenida Encinas, Carlsbad, a 92008 • (619) 931-5700 • (800) 722-6555 • FAX (619) 931-6988 
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1 Exxon 

25 Standard Oil (Ohio) 

49 Consolidated Foods 

2 General Motors 

26 AT&T Technologies 

50 Lockheed 

3 Mobil 

27 Boeing 

51 Georgia-Pacific 

4 Ford Motor 

28 Dow Chemical 

52 Monsanto 

5 IBM 

29 Allied 

53 WR Grace 

6 Texaco 

30 Eastman Kodak 

54 Signal Companies 

7 EX du Pont 

31 Unocal 

55 Anheuser-Busch 

8 Standard Oil (Ind.) 

32 Goodyear 

56 Nabisco Brands 

9 Standard Oil of Cal 

33 Oart & Kraft 

57 Johnson & Johnson 

10 General Electric 

34 Westmghouse Elec. 

58 Coastal 

11 Gulf Oil 

35 Philip Morris 

59 Raytheon 

12 Atlantic Richfield 

36 Beatrice Foods 

60 Honeywell 

13 Shell Oil 

37 Union Carbide 

61 Charter 

14 Occidental Petroleum 

38 Xerox 

62 General Mills 

15 U S Steel 

39 Amerada Hess 

63 TRW 

16 Phillips Petroleum 

40 Union Pacific 

64 Caterpillar Tractor 

17 Sun 

41 General Foods 

65 Aluminum Co of Amer 

18 United Technologies 

42 McDonnell Douglas 

66 Sperry 

19 Tenneco 

43 Rockwell Int. 

67 Gulf & Western Ind 

20 ITT 

44 PepsiCo 

68 Continental Group 

21 Chrysler 

45 Ashland Oil 

69 Bethlehem Steel 

22 Procter & Gamble 

46 General Dynamics 

70 Weyerhaeuser 

23 R.J Reynolds Ind. 

47 3M 

71 Ralston Purina 

24 Getty Oil 

48 Coca-Cola 

72 Colgate-Palmolive 

27 million 

Americans can’t read. 

And guess who pays the price. 

While American business is t 
added penalty. The penalty of c 
Believe it or not, 27 million A 
on only the most minimal level, 
probably a disturbing number o 
What does illiteracy cost you' 
our unemployed. Every year the 
our welfare costs by $6 billion i 
Illiteracy costs you through yc 
its resources. It undermines the 
who buy them. No dollar figure 
costliest loss of all. 

What can your company do a 
volunteer company dollars and 
more literate community. 

The first step is to call the C< 
low. Do it today, 'fou may find it 

A literate 

America 
• ■ 

rying to stay competitive with foreign companies, it’s paying an 
iouble-digit illiteracy. 

merican adults can't read and write. Another 47 million are literate 
That adds up to almost one third of our entire population and 
f your employees. 

? Get out your calculator. Illiterate adults make up 50%-75% of 
ly cost us an estimated $237 billion in lost earnings. They swell 
mnually and diminish our tax revenues by $8 billion. 

>ur community, too. ft robs the place where you work and live of 
i potential of the people who make your products and the people 
can be assigned to this. But over the years, this may be the 

ibout this? It can join in local efforts to fight illiteracy. It can 
facilities for better school and tutorial programs. It can invest in a 

)alition for Literacy at 1-800-228-8813 or fill out the coupon be- 
’s the greatest cost-saving measure your company has ever taken. 

r n 

1 □ l want my company to join the fight agamst illiteracy 

| Please send brochure with additional information i 

□ We want to discuss funding the Coalition for Literacy 

Please have a representative contact me 

' Name 

1 Title 
| Company 

1 Address 

is a good 

investment. 

ilfH i ^- — ** i 

fjivM | Phone 

Maica rolurn in C njlafinn fnr I itnr acv 

— - l » “pic ri iui n ivi vuoHiiUfi lUf uirrecy 

A Business Division 

V 1 PO Bou 81826 

O 1 Lincoln. NE 68501 1826 

Coalition for Literacy |_ 
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and he’s as good as new. 

Of course, “good as new” is relative. 
Toshiba-san came with DOS 2.11 in ROM. 
There’s no hard drive, and the floppy disk 
is a single-density 314-inch one holding 
730 KB. This means that in addition to the 
T1000, you carry a word processing flop¬ 
py disk, a data floppy disk, a communi¬ 
cations floppy disk, and so on; and if you 
are working on several projects, each prob¬ 
ably gets a disk. None of this is any great 
hardship, but it is a minor inconvenience. 

The solution would be a hard drive, 
preferably battery-powered, small enough 
to tuck into your briefcase or wrap up in an 
old shirt and stuff into checked luggage. 
That's Flashdrive. The physical box is 
about the size of a small modem. It con¬ 
nects to the Tl(XK) through the printer port 
with a supplied cable; there’s an output 
printer port on the drive box. 

You can buy The BSE Company’s 
Flashdrive with a hard disk installed, or 
you can get its case, electronics, and soft¬ 
ware and furnish your own. Unless you 
know what you’re doing, Fd advise getting 
the preassembled version. 

Software installation is simple once 
you’ve prepared for it; that is, Flashdrive 
requires that its own device driver (only 
about 2 KB) be loaded by CONFIG.SYS 
in the root directory of the boot drive, and 
you must boot up with DOS 3.0 or higher. 
Since the T1000 normally boots DOS 2.11 
from a ROM drive, there’s nothing for it: 
you need to make up a boot floppy disk 
with DOS 3.0 or higher (I used 3.3). Alas, 
you can’t boot from Flashdrive itself. 

In my case, I made a DOS 3.3 boot (sys¬ 
tem) disk and copied XCOPY and CHK- 
DSK (which arc DOS-version specific) to 
it. Then I ran Flashdrive’s installation pro¬ 
gram. Everything worked fine, and I found 
that I have 32 MB on one logical drive 
and 9 MB on another; they’re labeled 
drives G and H. 

That done, it was time to transfer in 
some software. First I installed LapLink 
Pro. Then I connected the LapLink paral¬ 
lel cable to the Cheetah 486. 

That didn't work: if you connect the 
T1000 to another machine through the par¬ 
allel port, the hard drive won’t work (al¬ 
though it works if you connect to a print¬ 
er). The simple solution is to connect 
through the serial port; that works fine. Of 
course, it’s slow. For that matter, the whole 
disk operation is fairly slow, but it’s much 
faster than a floppy disk. 

I could also have installed the Flash- 
drive software in one of the other ma¬ 
chines—DOS and Windows see Flash- 
drive as another logical drive on any DOS 
3.0 or higher system—and used the drive 
itself for software transfer. 
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PC Magazine caught us speeding 


'PacificPage XL beats HP on LaserJet 
PostScript printing" 


PC Magazine, June 25,1991 


FASTEST PRINTING SPEED. 
LOWEST PRICE. 


POSTSCFIIFT CA RTR | DGE 


PacificPage XL is fast. So fast, 
that PC Magazine has cited it for ex¬ 
ceeding the speed 
limit of Hewlett- 
Packard's PostScript® 

Cartridge by more 
than six times. 

If by chance the 
speed doesn't sell 
you, the low price 
will. Because it's the one feature of 
PacificPage XL that doesn't exceed 
HP's cartridge.* 

How do we get it to work so fast? 
It's really quite simple* We've taken 
our award-winning PostScript lan¬ 
guage emulation cartridge called 
PacificPage P*E, and combined it 
with a high speed accelerator board 
that installs easily into your LaserJet 
IIP, III, HID or HIP printer memory 
slot. LaserJet printing 
speeds are boosted 
by the fast Intel 
i960™ RISC pro* 
cessor that's 
mounted on 
the board 
alongside 
111,1 2 MB of 

"An Intel i960 Rise printer 
processor on the accelerator P 
board helps the Pacific Page memory. 

AT print graphics more 
than six times as fast as 
the HP PostScript 
Cartridge." 



PRINTING TIME FOR 
GRAPHICS PAGE 


"PacificPage XL provides the fastest 
PostScript printing available on a desktop." 


Do you use a shared printer? If 
you do, you'll definitely want the 
speed of PacificPage XL. Because out¬ 
put is printed so fast, other users 
won't have to wait for their jobs to 
print. 

Make a quick 
price/p erfo r m an ce 
comparison and 
you'll see — 
PacificPage XL is the 
smart choice! 


3:37 


35 POSTSCRIPT COMPATIBLE FONTS 

Acquiring stylish, professional 
looking output is easy with Pacific- 
Page XL, Because 


COURIER 

SWISS itMvf 
SWISS NARROW 

(Hetv Narrow I 

DUTCH ITmaRmnl 
ZAPF 

CALLIGRAPHIC 

ITC AVANT GARDE 
ITC BOOKMAN 

CENTURY 

SCHOOLBOOK 

fic zsm chkhpexct 

ITC Zapf Dingbats 

Symbol 

^A*ct»r^TNX^ 

Karji iypestylr -cnnvw In nGrrosi. bpld r 
tEBlic .irt'J bold italic tDeatHHjnts excepl 
fat OuncETy . Zapf Ehugb&li, aitd 

Symbol 

"The native 35 
PostScript compatible 
fonts in PacificPage XL 
are Bitstream designs, 
some of them superior 
to Adobe's version.* 


■ Suggested list prtce Effective 3/3 5/91 and includes tht cosl of 2 MB of memory. Quotes !epi Kited from PC Mdjj.it- 
Tine, June 25, 1991. © 1991 Ziff CoirmaKrUCHliOllS Company. PacificPage XL and PacificPage M are trademarks of Pacific 
data Products, Inc. Adulx- and EtretScrjpt are registered trademarks of Adofre Systems Inc. HP and LaserJet aie registeied 
trademarks rtf Hewlett-Packard Company, i960 is a trademark of Jittel Cocpuratiors. Ad other product company, and type¬ 
face names arc trademarks tjf the company nr manufacture! respectively 
EUROPEAN OFFICES: Geneva Tel (41) 22.41.26 50, Fa* (41) 22.41.06.62, France Tel 03) I 39 22 20 00, Fa* (33) 
1 39 63 31 20, U K. ‘lei (44] 442 23 14 14, Fai {44) 442 23 hS 40 C 199| Pacific Dm Products, Inc 



we've included 35 
fully scalable 
Apple LaserWriter 
equivalent fonts. 
These high qual¬ 
ity Bitstream de¬ 
signs provide you 
with the tools 
you need to cre¬ 
ate output that 
shines. For even 
greater versatil¬ 
ity, PacificPage 
XL supports 
Bitstream's 
Speedo fonts and 
Adobe Type 1 
and 3 
fonts. 


100% POSTSCRIPT IANGUAGE 
COMPATIBILITY —GUARANTEED 

Today, many HP LaserJet users are 
lead to believe that only true Adobe 
PostScript gives true PostScript capa¬ 
bilities* The truth is, PacificPage XL 

provides exactly 



-*■ 



PuMScript file Liutfjul 

from Apjtfr rjwWrltn 

iimx 


IVKtScript fllctiirtput from 
LnwrM III with fMcilkFHge XL 


r&UR&Kr— 

tf 

Purifklfy 

XL 

V 

! 

* 5 


"PacificPage XL swiftly and accurately renders 
some test EPS files that other interpreters distort 
and had no trouble with any of the targe and 
complex images used for testing.* 

the same graphics capabilities for your 
LaserJet as Adobe PostScript. Exactly . 

So you can pay more for a name and 
get less for your money. Or you can 
pay less and, in addition to speed, get 
all of PostScript's powerful graphics 
functions* If you can create it, 
PacificPage XL can 

SEEKS glaranteed , 

4 Oft YOUR 4 

give you our 60 day homey rack 
money back guarantee of satisfaction. 

For more information or a dealer 
near you, contact Pacific Data 
Products, 9125 Rehco Road, San Diego, 
CA 92121, (619) 597-4610, Fax 
(619) 552-0889. 






PACIFIC 


DATA PRODUCTS 
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We can now bool Toshiba-san from 
ROM, insert the Q& A Write disk, and be¬ 
gin work, exactly as always; later, we can 
bring out the boot floppy disk and set the 
hard disk for work back in the hold room. 
Flashdrive takes up very little room in 
checked luggage or will work from nickel- 
cadmium batteries right on ihe airplane. 
AH told, a welcome addition to the T1000. 
Recommended. 

Electronics Workbench 

I got interested in electronics when I was 
about 10 years old. Of course, that was 
during World War II; electronics experi¬ 
mental kits were hard to come by. The best 
book ! could find in the Memphis library 
was called Understanding Radio , and it 
was mostly about Model 01A vacuum 
tubes; indeed, everything electronic used 
vacuum tubes. After the war, 1 got some 
cheap surplus equipment working, but I 
wasn't able to do a lot of the experiments 
Fd have liked. My high school physics lab 
had less equipment than 1 did. 

Electronics Workbench bills itself as 
“The electronics lab in a computer," and 
that pretty well describes it. Of course, it is 
in a computer: experiments run with Elec¬ 


tronics Workbench get about the same re¬ 
sult that you'd get if you did them in hard¬ 
ware, but you won't have many surpris¬ 
es, either. For some, that’s ail to the good: 
no shocks, solder bums, cuts and scrapes, 
or contusions, all of which f got when play¬ 
ing with my surplus equipment. 

Electronics Workbench includes tran¬ 
sistors, coils, diodes, transformers, and all 
the other stuff you expect to find on a real 
workbench. There’s a dual-trace oscillo¬ 
scope as well as voltmeters and ampere 
meters, a logic analyzer, and systematic 
lessons. If I had my druthers, Fd take a 
box of real equipment and a bucket of sol¬ 
der, but if you're trying to learn electron¬ 
ics, you can do 10 times as many experi¬ 
ments with Electronics Workbench than 
you’d get done with the real stuff. 

Electronics Workbench will work on 
512-KB systems with a CGA display, but 
it really wants a full system with VGA. 
Either way, a mouse is required. I sure 
wish I’d had something like this back dur¬ 
ing World War II. 

Chaos and Cells 

Autodesk is known for AutoCAD, the pro¬ 
gram that changed the way architects and 


design engineers work; however, they 
also support experimental programs in vir¬ 
tual reality, Ted Nelson’s Xanadu hyper¬ 
text project, and other far-out stuff. Prod¬ 
ucts include Rudy Rucker’s Cellular 
Automata and James Gleick’s Chaos: The 
Software. 

Cellular Automata is hard to describe. If 
you're familiar with Conway’s Game of 
Life, you’re on the right track: Rucker’s 
programs include that but let you change 
the rules. Rucker describes Cellular Au¬ 
tomata as “self-generating computer graph¬ 
ic movies.” Some people call them artifi¬ 
cial life . Mostly, Cellular Automata lets 
you explore the complexities you can get 
from simple rules and makes pretty pic¬ 
tures in the bargain. It’s a lot of fun and 
can be a real time sink. 

About 10 years ago, something called 
catastrophe theory became an intellectual 
fad. A lot of people talked about it, al¬ 
though it's safe to say that few understood 
it: the math is pretty hairy. Chaos theory 
has similarities to catastrophe theory, and 
it probably would never have become pop¬ 
ular had not Gleick written an extraordi¬ 
nary book (it was book of the month here 
a couple of years ago) on the subject. 


DOUBLE YOUR 
DOS APPLICATIONS’ 
PERFORMANCE WITH 
THIS SIMPLE CODE. 







"Original sales receipt required fur refund include* & DPMI-compliant DOS extender, cnrnpilc-and-llnk driver, tinker, librarian, and make udlily. Code Builder is a trademark of Intel Carp- 
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Gleick managed to convey the flavor of 
chaos theory without bogging the reader 
down in math. Now mathematician and 
science fiction writer Rudy Rucker has 
teamed up with Gleick to produce a 4 'chaos 
laboratory.” It includes the mandatory 
Mandelbrot set, but there’s a good bit 
more, including Toy Universes, which are 
cellular automata. 

Chaos: The Software lets you survey 
‘‘strange attractors," fool with fractals, 
mash the Mandelbrot set, and, in general, 
see for yourself much of what Gleick tried 
to describe in his book. This is even more 
of a time sink than Rucker’s Cellular Au¬ 
tomata. It hasn’t quite replaced the original, 
at least not for me: I can still get very in¬ 
terested in the simple programs (often in 
BASIC, with source code) in Cellular Au¬ 
tomata, bm since you’re likely to get only 
one of these games, my recommendation 
would be for Chaos: The Software, Having 
said that, I find I spend more time play¬ 
ing with the other one. 

They're both fun. 

I Hate Algebra 

Peter Roizen and his sister Heidi founded 
the T/Maker Company. Peter decided he 


didn't like being chairman of a big com¬ 
pany, so he sold it to his sister and went off 
to write software. His latest product is l 
Hate Algebra, which is a Window's spread¬ 
sheet for people w ho hate spreadsheets 
and don’t want to become power users. 
That leaves him with a problem: who’s 
going to review' it? For big, powerful 
spreadsheets, you want Lotus, or Excel, 
or Quattro Pro, all of which have increas¬ 
ingly steep learning curves. 

t Hate Algebra is deceptively simple 
given its power. It’s easy enough to Icam, 
despite some needlessly murky language in 
the manual Anyone can start doing fairly 
useful work with it in a few minutes, and 
it's another of those programs I wish I’d 
had when I was in high school. I'm look¬ 
ing forward to Borland's Quattro Pro for 
Windows: that has some really neat fea¬ 
tures, and I find Quattro Pro fairly easy to 
use. For those who don't need so much 
power and just want to get things going, 
look into I Hate Algebra. It works. 

Meanwhile, the T/Makcr Company has 
become the lead producer of graphical 
computer an with thousands and thousands 
of CHckArt images from business to humor 
to religious to personal Click Art works 


on PC systems with CorelDraw, Aldus PC, 
PageMaker, Adobe PC Illustrator, and 
Ventura Publisher. Click Art images are 
available in P1CT2 and Encapsulated 
PostScript format for the Mac. If you do a 
newsletter or want to do fun party invita¬ 
tions or design your own letterhead, you 
can’t afford to be without their catalog. 
Good stuff. 

Winding Down 

The book of the month is Michael J. 
Mazair's Light Forces & the Future of the 
U.S , Military Strategy (Pergamon-Bras- 
seys, 1990). The computer book of the 
month is Object-Oriented Design with Ap¬ 
plications by Grady Booeh (Benj am in- 
Cummings, 1991). There’s been a lot of 
talk about "objects": Booch, one of the 
clearest writers in the computer field, ex¬ 
plains it. I’ve been impressed with his work 
before. 

The game of the month remains The 
Lost Admiral (see my January column), 
but two days ago it got a rival: Sim Ant 
from Maxis (Mae version only so far). If 
you ever wanted one of those home am 
colonies, here’s your chance. 

Next month, a shoot-out: I’ll install the 


SIMPLY RECOMPILE YOUR CODE FOR 
DOUBLE PERFORMANCE, GUARANTEED. 

Now you can double your applications’ 
performance with one simple connection. 

That’s because Intel’s 
Ktf development kit has 
j everything you need for 
high performance DOS. 
And right now, it’s 
available from Programmer’s Connection for just $399. 

With Intel’s 386/486 C Code Builder ^ Kit, you're 
productive the minute you open the box. Simply 
recompile your existing applications for a 2x perfor¬ 
mance increase. Guaranteed. Or your money back." 


This comprehensive kit includes a 32-bit, Microsoft- 
compatible C compiler and libraries, a source-level 
debugger, a virtual memory manager plus much more/’ 
Its royalty-free distribution 
and free unlimited support 
ensure affordable, hassle-free 
development. 

The Code Builder Kit lists at $695. But For a limited 
time, it’s yours for just $399. You simply can’t go wrong 
with this no-risk, double-performance offer. So call us 
on it today. And put 

the power of true PROGRAMMER'S 

32-bit programming 

at your fingertips LCJlNNCL. / 



ACT NOW 
FOR OUR SPECIAL 
$399 PRICE. 









USER’S COLUMN 


Distributed Processing Technology and 
Perceptive Solutions caching disk drive 
controllers in the Arche 486 and compare 
them to each other as well as to the con¬ 
troller that came with the machine, under 
both DOS 5.0 and DR DOS 6,0, with and 
without software caching. There’s also a 
ton of new Windows software, new stuff 
for the Atari 030 and the Mac, new 


CD-ROMs, and two huge boxes from 
BYTE that I haven’t even opened yet. Til 
also resume the Shareware of the Month 
feature. ■ 


Jerry Pournelle holds a doctorate in psy¬ 
chology and is a science fiction writer who 
also earns a comfortable living writing 
about computers present and future. Jerry 


welcomes readers* comments and opin¬ 
ions. Send a self'-addressed, stamped en¬ 
velope to Jerry Pournelle f do BYTE t One 
Phoenix Mill Lane, Peterborough , NH 
03458. Please put your address on the let¬ 
ter as well as on the envelope. Due to the 
high volume of letters, Jerry cannot guar¬ 
antee a personal reply. You can also con¬ 
tact him on BIX as "jerryp.” 


IT CMS DISCUSSED 


Arche Legacy 486/33 

desktop workstation „ ... .$4947 

tower server.....$7155 


Arche Technologies, Inc. 
48881 KatoRd. 

Fremont; CA 94539 

(800)437-1688 

(415) 623-8100 

fax: (415)683-6754 

Circle 976 on Inquiry Card. 


Cellular Automata..$59.95 

Chaos: The Software...$59.95 

Autodesk, Inc. 

2320 Marinship Way 
Sausalito, CA 94965 
(415) 332-2344 
fax: (415) 331-8093 


Circle 977 on Inquiry Card. 

CliekArl Series for Mac 

and IBM.$49.95-$ 169.95 

T/Maker Co. 

1390 Villa Si. 

Mountain View, CA 94041 
(415) 962-0195 
fax: (415)962-0201 
Circle 978 on Inquiry Card. 


Corel Optical Disk 

I nte rface Kit..$495 

Corel SCSI Controller 

Board.,..$150 

Corel Draw 2.0, 

CD-ROM Edition.. .$795 

Corel Systems 


1600 Carling Ave., Suite 190 
Ottawa, Ontario, 

Canada K1Z SR7 
(613)728-8200 
fax: (613) 728-9790 
Circle 979 on Inquiry Card. 


DE-S700I External Optical 


Disk Drive,.....,,,.$4695 

DE-U7001 Internal Optical 
Disk Drive,......$4495 


Pioneer Communications of America, 

Inc. 

600 East Crescent Ave, 

Upper Saddle River, NJ 07458 

(800) 527-3766 

(201) 327-6400 

fax:(201)327-9379 

Circle 980 an Inquiry Card. 

Electronics Workbench 


Personal.......$99 

Personal Plus.._.....___ $ 199 

Professional....$299 


1 n t e rac ti ve 1 mage T ech n olog ies > Lid. 
49 Bathurst St., Suite 401 
Toronto, Ontario, 

Canada M5V 2P2 
(416) 361-0333 
fax:(416)368-5799 
Circle 981 on Inquiry Card, 

Flas lid rive 

20 MB....... 

40 MB..... 

The BSE Company 
1622 Edinger Ave., Suite F 
Tustin, CA 92680 
(714) 258-8722 
fax:(714)258-8815 
Circle 982 an Inquiry Card, 

I Hate Algebra ......,... $39 95 

T/Maker Research 

812 Pollard Rd., SuiteS 

Los Gatos, CA 95030 

(408)866-0127 

fax: (408)866-8129 

Circle 983 on Inquiry Card. 

LapLink Pro 4.0.$169.95 

Traveling Software, Inc. 

18702 North Creek Pkwy, 

Bothell, WA 98011 
(800) 343-8080 
(206) 483-8088 
fax: (206) 487-1284 
Circle 984 on Inquiry Card. 


Norton Commander 3,1).149 

Norton Utilities 6.01..,,....$179 

Norton Desktop 

for Windows.,.. ..$149 

Q&A 4.0.. $399 

Network Pack..$499 

G ra nd Vtew.. $295 

Symantec Corp, 

10201 Torre Ave. 

Cupertino, CA 95014 
(408) 253-9600 
fax: (408) 253-4092 


Circle 985 on Inquiry Card* 


QEMM-386 6.0. ..........,$99.95 

Dest| v lew 2,4..129.95 

Destiview/386 2.4,.$219,95 


Quarterdeck Office Systems 
150 Pico Blvd. 

Santa Monica, CA 90405 
(800) 354-3222 
(213) 392-9851 
fax:(213)314-3219 
Circle 986 on Inquiry Card. 

Sim Ant for the Mae..,,.,,.,.$59.95 

Maxis 

2 Theatre Sq., Suite 230 
Ortnda, CA 94563 
(510) 254-9700 
fax: (591)253-3736 

Circle 987 on Inquiry Card. 

Windows 3,1 .......N/A 

Microsoft Corp. 

1 Microsoft Way 
Redmond, WA 98052 
(800) 426-9400 
(206) 882-8080 
fax: (206) 883-8101 
Circle 988 on Inquiry Card. 


$399 

$499 
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Not only is the 
Phaser™ II PXi the 
first thermal wax 
printer with 
Adobe's PostScript 1 
Language Level 2 
software, it also has 
HP-GL. What more 
could you want 
from a printer? 


ideas even brighter. 




Growth 


utahph 




rthea 5 ^ 


pacit' c 


Genual 2fln« 


South 22fa 


.jutt* Group 


P KW* 


Source 


Hex*'** 


v. . 

a 

D S^ 


Pac kage Design Propo sal 

Prepared for AccuFilm, Inc 


rod Associates 


•■"fHlMl A>V«I 




You say you want 
brilliant color 
fidelity'? Rest assured 
the Phaser It PXi is 
approved hv Pantone 
and featuresTckColor™ 
color matching. 


IPPMim 


■■■■■ 


A screaming 24 MHz RISC processor and 6 Mb 
of memory make the Phaser II PXi the fastest 
color primer on the market. Really. 


So you have this great idea. One that’ll win an account. Break a sales record. 

Or simply make you look like a genius. Don’t blow it with a color printer that won’t 
do your brainwork justice. 

Get the new' Phaser II PXi, a thermal wax printer that works simultaneously 
with Macs, PCs and workstations. It can generate 16.7 million colors at 300 dpi, 
and it’s cost-effective. 

To see the quality of its output first hand, call 1-800-835-6100, Dept 16J and 
w r e’ll send you a free sample. 

The new Phaser II PXi. It’ll make your ideas look as bright as they should. 


Circle 121 on Inquiry Card. 















Jhe two most comprehensive 

to bring you the largest selection of business personal computin; 



6S1679-3P *29,95 
Counts as 2 



93D9P *2B,95 
Counts as 2 



3579P *22.95 


ipcm 

USER'S 
IDE 




B0107Q-XP *29 95 
Counts as 2 



3755 $34,95 


SELECT 3 BOOKS 




MS-DOS 
BATCH FILE 
PROGRAMMING 


for $ 1— 
each 

3382P I 9339 




Computet 

Viruses 



1 


i \J* l.- I.. tFT 1 1 

I'-T! 'P T \ \ 


Upgrade'ibir 
IBMCcnpatte 



3829 *29.95 


INFORMATION 
FOR SALE 

Mow to Star! and 
Operate Your Own 
Oats Research 
Service 



3057J* 515,95 



15057P *39.95 
Counts SB 2 



062835-8 *3995 
Counts as 2 


3260 *33.95 


ME STEIHEH (Oil 

mn.m baoh or 
PC and LAN 
SECURITY 


The 

Computer 

Ftofeyfonars 
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057574-5 *24,95 



B51522-XP *17.95 



9256P *29.95 
Counts as 2 


881736-6P *27.95 
Counts as 2 
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031700-3 *34.95 

3734 P *24.95 


Lsser#' 

Language 



3620P $24.95 



8B1654-5P *29,95 3903 ^32.95 

Counts as 2 



373* *25,95 



3735 *34,95 
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3418P *26.95 
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computer clubs have joined forces 


'eferences available ... at savings up to 50% off publishers' prices! 



Principles of 
ARTIFICIAL 
INTELLIGENCE | 
AND EXPERT 
SYSTEMS 
DEVELOPMENT! 


53614-7 $49.95 

Counts as 2 



3989P S18.95 


issotnhh hirtpui^ 

Subroutines 
for MS-DOS 



3649P $24.95 


hhmhhbmmm 

ARVARD GRAPHICS 3.0 





881746-3P $24.95 



15038P $28.95 
Counts as 2 



3283P $19.95 




881255-OP $24.95 



881693-9P $29.95 



3577 $36.95 

Counts as 2 




2nd EDITION 

DOS 

BEYOND 

640K 


3744 $34.95 


2951P SI 9.95 


881700-5P $29.95 
Counts as 2 


..Advanced 

Microprocessors 

Daniel 

Tabak 

Ay 


062807-6 $49.95 
Counts as 2 



3921P $22.95 
Counts as 2 




3628 $26.95 


NOUBtESkOOTING 
AND WPAJtWG 

PERSONAL 

COMPUTERS 


O 


3677 $34.95 
Counts as 2 



3558 $38 95 

Counts as 2 



Object Oriented 

Pmn.kvmmin*; 

in humdm tHm 



881682-3P $24.95 


tvtvtv Membership Benefits vtvtvt 

The Computer Book Club and the BYTE Book Club 
have joined forces to bring you the largest selection of 
business and personal computing titles available today. 

• Big Savings In addition to this introductory offer, you keep saving 
substantially with members’ prices of up to 50% off the publishers’ prices. 

• Bonus Books Starting immediately, you will be eligible for our Bonus 
Book Plan, with savings of up to 80% off publishers’ prices. 

• Club News Bulletins 15 times per year you will receive the Book Club 
News, describing ail the current selections—mains, alternates, extras—plus 
bonus offers and special sales, with scores of titles to choose from. 

• Automatic Order If you want the Main Selection, do nothing and it will 
be sent to you automatically. If you prefer another selection, or no book at 
all, simply indicate your choice on the reply form provided. You will have 
at least 10 days to decide. As a member, you agree to purchase at least 
3 books within the next 2 years and may resign at any time thereafter. 

• Ironclad No-Risk Guarantee If not satisfied with your books, return 
them within 10 days without obligation! 

• Exceptional Quality All books are quality publishers’ editions especially 
selected by our Editorial Board. 



The Computer Book Club 
with the BYTE Book Club® 

I Blue Ridge Summit, PA 17294-0820 


SM 


Please accept my membership in The Computer Book Club with the BYTE Book 
Club and send the 3 volumes listed below, billing me $3.00. If not satisfied. I may 
return the books within 10 days without obligation and have my membership cancell¬ 
ed. I agree to purchase at least 3 books at regular Club prices during the next 
2 years and may resign any time thereafter. A shipping/handling charge and sales 
tax will be added to all orders. 



Name ____ 

Address __ 

City_ 

State_ Zip_Phone_ 

Valid lor now members only. Foreign applicants will receive special ordering instructions. Canada must remit in 
U.S. currency. This order subject to acceptance by The Computer Book Club. BY292 


All books are hardcover unless number is followed by a "P” for paperback. (Publishers’ Prices Shown) 
v". 1992 THE COMPUTER BOOK CLUB. Blue Ridge Summit, PA 17294-0620 










































































MINUTEMAN TAKES CHARGE IN 
OVER WOO JCPENNEY STORES. 



Every time JCPenney sells 
a pair of jeans, a toaster or 
a bottle of perfume, MINUTE- 
MAN takes charge. That’s 
because more than one 
thousand JCPenney stores 
rely on MINUTEMAN UPS 
systems to back up power to 
their point-of-sale systems. 

Every day your company 
relies on its voice and data 
communications equipment 
to stay productive. Unfortu¬ 
nately, the electricity that 
powers these vital systems 
is not reliable. 

Blackouts, brownouts, 
spikes, surges and even 
lightning strikes are 
common in most business 
environments. And the high 


cost of losing vital informa¬ 
tion and productivity due 
to power outages and 
surges calls for preventive 
measures. 

Power requirements 
can be confusing. And your 
company has unique 
needs that often require 


custom solutions. 

MINUTEMAN offers the 
most comprehensive line of 
UPS systems available, 
protecting all your business 
equipment from stand-alone 
workstations to the largest 
of the IBM AS/400s. 

MINUTEMAN products 
are sold and serviced 


MINUTEMAN PRODUCTS 

■ On-line and standby UPS 

■ Shutdown software for 
every available operating 
system 

■ 300VA to 10KVA 

■ Power boost design on 
the new MINUTEMAN 
Power Master 600 

■ Automatic voltage 
regulators 

■ International models 


Call our toll-free POWER 
HOTLINE now for your free 
Power Protection Guide. 

(800) 238-7272 

MINUTEMAN 

UNINTERRUPTIBLE POWER SUPPLIES 



Recently 
JCPenney Co., 

Inc. changed its 
operations from 
the old POS systems to the 
new PC-based technology, 
relying on PC platforms for 
point-of-sale and in-store 
support. And they back each 


Dick Patefield, 
Senior Project 
Manager for Store 
Systems Support, 
JCPenney 


one up with help from 
MINUTEMAN. 

"There was a violent surge 
in one of our stores, ” says 
Patefield. "If we didn’t have 
the MINUTEMAN unit, it 
probably would have 
seriously damaged all of our 
point-of-sale equipment. 

"The key was 
the switch-over 
time from AC 
to battery, " says 
Patefield. "It 
really has the 
best continuity 
of the UPS 
systems we 
evaluated. Also, the price 
was very favorable. When 
you’re installing them in as 
many locations as we are, the 
pricing was very attractive" 


worldwide. Call on our 
skilled professionals to help 
you determine your exact 
power protection 
needs. 


SEE US AT 

NETWORLD BOSTON 
BOOTH #1206 

CEBIT'92 

HALL 17, STAND B56 



€> 1992 Para Systems, Inc.. 1455 LeMay Dnve, 

Carrollton, Texas 75007 (214) 446-7363 (214) 446-9011 fax 

Circle 91 on Inauirv Card. 
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WAYNE 

Multimedia Moves 
Beyond the Hype 


W e have met the enemy, and he is ns.” Yon re¬ 
member the phrase. It was uttered by a char¬ 
acter in the Pago comic strip after he had been 
following footprints of a perceived enemy 
through the swamps for days. It turned out that 
die footprints were his own. This situation is a lot like the 
state of the multimedia industry, at least until recently. 

The multimedia industry has been its own worst ene¬ 
my. Many manufacturers found that they could sell a PC 
with a CD-ROM drive and call it a multimedia PC. This 
was a good way to unload old, slow IBM XT and AT 
clones, but customers began to associate multimedia with 
slow performance, lackluster video, and muddy sound. 
Actually, multimedia technology implies the ability to 
produce clear pictures—both moving and still—and high- 
quality sound, as well as to provide data access and com¬ 
munications, In fact, none of the attributes normally as¬ 
sociated with current products, including the CD-ROM 
drive, are really necessary for multimedia. Given that 
promise, only users of entertainment software would put 
up with the previous generation of products; business 
users considered multimedia a game technology, with 
some potential uses in training. 

Change has come suddenly. First, Commodore’s Ami¬ 
ga made it big in broadcasting. Then the Macintosh re¬ 
ceived hardware upgrades and new software that made 
quality multimedia work possible. Unfortunately, the 
ma jority of business users had IBM PC clones. Multi¬ 
media would have to catch up with the PC before suc¬ 
ceeding as a business tool. By Fall Comdex last year, 
many manufacturers were demonstrating PC-based prod¬ 
ucts that met the capabilities they had been promising 
for years. The key was the emergence of a handful of 
technologies that have pushed the industry forward. 

Real Products for Real Users 

The first hints of change came last fall with a finny of 
multimedia product announcements. I decided to inves¬ 
tigate. My first stop was Intel and IBM, the joint devel¬ 
opment team behind Act ion Media II. This PC expan¬ 
sion board supports high-quality, full-motion NTSC video 
at 30 frames per second, VGA and XGA images, and 
digital audio. It conforms to a scries of de facto multi¬ 
media standards that ensure interoperability with multi¬ 
media products on other system platforms, Macintosh, 
Unix, and PC products supporting this standard should be 
able to share sound and image files transparently. 

The Intel/IBM demonstration illustrated how tar multi¬ 
media has come. Instead of the usual still images seen at 


trade shows, Intel and IBM used full-motion footage of 
the Air Force's Thunderbirds, the launch of a space shut¬ 
tle, and scenes of wildlife. More important. Action Media 
II stores the video images and digital sound on a standard 
NetWare file server hard drive instead of on a slower 
CD-ROM drive. ActionMedia II makes multimedia avail¬ 
able for the typical PC user, without special system hard¬ 
ware. You simply use the system you have to do the job. 

Another product, Multi- 
media Beethoven from Mi¬ 
crosoft, provides an intimate 
look at the power of multi- 
media technology. The product 
consists of a CD-ROM con¬ 
taining a digital recording of 
the complete Ninth Symphony 
as performed by the Vienna 
Philharmonic, You can also see 
the score on-screen, along with 
the words to the choral portion 
in German and English and a 
running commentary on the 
music. 

During a product demon¬ 
stration I attended, the effect 
on the audience was electric. 

Each time that the Microsoft 
representative tried to change 
to a new demo, the audience 
stopped him. I watched as an 
IBM executive pul out a hand 
to prevent any interruption of 
the recording. ^Please don’t,” 
he said quietly, listening to the 
music as he read the score. A 
scientist from Jet Propulsion 
Laboratories found personal 
joy in the glory of the final 
movement, tearfully and silently reading the Gentian text. 

For the first time, I saw a technology that could speak to 
the mind and the emotions as well as to the intellect. 

More Power to You 

A tool with the power to bring an audience to tears is an 
effective form of communication. The problem lies in 
finding a way to use the power effectively in a business 
environment. This is an area in which multimedia has 
historically had a bad image, and one that will require 
some effective new products. 

continued 
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Products finally arrive 
that solve real 
business problems 
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The only real business application for 
mullitnedia has been training. Having clear 
images and quality sound output is useful 
in some forms of instruction, although 
there has been surprisingly little activity 
even in that area. Multimedia technology 
has been long on promise but short on 
delivery. 

Enabling technology, such as the Ac- 
tionMedia board, is changing this, as is 
the growing source of material available 
for use in multimedia projects, including 


video images and sound clips. And finally, 
true business applications are starting to 
arrive. 

One of the first multimedia products for 
business users is Zuma Group's Curtain 
Call, available from Brown-Waugh Pub¬ 
lishing. This presentation package is de¬ 
signed to work with multimedia hardware 
to produce presentations that incorporate 
video, computer-generated images, and 
sound. Curtain Call can mix the tradition¬ 
al business slide show with pictures, 


music, and narration. 

Curtain Call looks like a Windows- 
based paint package. You can draw pic¬ 
tures, enter text, and modify images on 
disk. But it also lets you manage a MIDI 
device to synthesize music, and it lets you 
record and replay sound from a variety of 
sources. Once you've recorded a sound, 
you can mix it with other sounds and with 
synthesized music. 

Curtain Call's table-based scripting pro¬ 
cess makes the product even more useful 
by giving you control over the events that 
make up your presentation. You can use 
Curtain Call to record an entire presenta¬ 
tion for automated delivery, but most peo¬ 
ple will use it as a complement to their 
own presentations. The product will add 
flexibility and power to any business pre¬ 
sentation. 

Imagine how powerful your presenta¬ 
tion would he at the next meeting if you 
could mix your slides with photographs 
and recorded sound. Imagine inserting a 
musical interlude between segments. Imag¬ 
ine presentation text and drawings that use 
something other than the usual, boring 
Times Roman, Helvetica, and black line 
art that you usually see. 

Curtain Call is not perfect. However, 
it's so easy to use and cheap to implement 
that it could tempi many businesses into 
trying multimedia presentations for the 
first time. 

While you can probably use your exist¬ 
ing desktop computer for multimedia ap¬ 
plications, you'll need a few add-ins. For 
the presentation itself, you'll want a pro¬ 
jection system that's capable of VGA res¬ 
olution and an audio system that's large 
enough for the room you'll be using. You 
will also need a sound hoard for your PC. 
I used Creative Labs' Sound Blaster, avail¬ 
able through Brown-Waugh Publishing. 
It supports small speakers directly, or you 
can connect it to a stereo amplifier. Alter¬ 
natively, you can plug a microphone into 
the Sound Blaster to make your own 
recordings. 

Sound expensive? It's not. I use an old 
Realistic microphone for recording and 
an inexpensive set of Realistic Minimus 
speakers. You should be able to buy the 
whole outfit to add to your existing PC for 
under $500. 

Business Future 

Curtain Call is an important product in its 
own right, but it's even more important as 
an indicator of what the future holds. It's 
the first useful multimedia presentation 
software aimed squarely at the business 
market. With this package and the pro¬ 
grams that follow it, business users will 
learn to use multimedia technology to 


take all your programs and files 
with you, wherever you go... 


office... 

A Simplicity Portable Drive 
is a tiny external hard disk, 
the easiest and most 
cost effective way to add 
removable storage! As 
secure as a cartridge drive 
(for a lot less money). 



home... 

There's no place like 
home for getting work done. 

especially when you have 
everything with you on your 
Simplicity Portable Drive . 

Never forget an 
important file again! 


client,.. 

Make presentations with confidence. 
Never struggle with someone else's 
unfamiliar software again. A 
Simplicity’ Portable Drive 
lets you take work wherever work 
takes you. Use any PC anywhere 
as easily as your own! 


simplicity portable drives 

€ 


Enjoy the confidence and convenience 
of taking all your programs and files with 
you wherever you go. 

Simplicity's rugged construction and 
miniature size lets you grab it and run. 

No juggling floppies and leaving the files 
you need most back on your desktop. 

Simplicity drives are easy to use, too. 
They attach instantly to any IBM PC 



compatible, or laptop 
printer port. No card is 
needed. There's no easier 
way to add extra storage! 

1 year warranty, 30-day simplicity 
money back guarantee, computing 

120MB $899,80MB $699,40MB $499 

order now! (800) 275-6525 


126 West Twenty Third Street •, New Yoric, New York 10011 Phone (212) 229-1625 Fax ( 2 12) 229-2938 
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BUSIER PRO 

By Barry BrenesaJ 


The Marines may look for a few 
good men, but any PC game player 
wifi gladly settle fbr a single good 
sound card: one that plays Ejoth Sound 
Blaster and AdLib scores* one that 
doesn’t By your other boards, one that 
never draws attenrion to itself* one 
thaL delivers all rlic sophisticated 
sound effects and music bundled into 
the latest batch of game software. 

Look no further: Sound Blaster Pro 
does it all, and more. At $299.0.1 k\ 
not cheap, but neither are its features. 

Testing: One. Two,, . 

Installing Sound Blaster Pro Is a 
snap The 16-bit raid slips easily into 
place. It comes wit] 


Trving our Sound Blaster m r> 

a l rear U's S‘>* gruat frequency 
response - rha.N I he dilfcenne 

between feenlng to ditto ^oreouH 

limiv. muffled AM radio and hearing 
it on a stereo movie-theaier speaker 
system. Hie orchestral souodfrack to I 
Origin's Wing Commander is a good 1 
example, because it changes mood I 
and melodv to match the success nt 
vour current baltle. .Add Sound Blaster 
Pro to a good VGA screen and a 
n^ptsnsive joystick (which you rati plug 
into Sound Bla ster prtfs joystick po^l: 
, nd the fusion of dogbgnting WUUU 
in a George LucaSrStyte film lmcomes 

5-D, symphonic reality I 

.Another plus Vs ihe absence of ^ 

-hTshun. Creative 1 j -"vj 

Blaster im-is a big «mne. Us.p^l 

ra ^ to use, hill-tcauu^i'si 

'trid'ctinipatible with Sound Blaster I 

^hdLUimcs. Sign al respond 

excelteTU^Ojl 1 
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SNEAK PEEK S 

I SOUND BLASTER 
| PRO 

I n just twu wars, the Sound Blaster 
has become one of the the mosl 
widely-supported PC sound cards. 

It’s easy to see w hy. The Sound 
Blaster contains an 11-voice FM syn- 
j thesizer dipt makes n fully compatible 
f with the popular Ad Lib Mustc Card, 

The day it hit store shelves, the Sound 
Blaster could be used with hundreds 
of Ad Lib compatible games and edu¬ 
cational programs, To add even more 
value, the original Sound Blaster in¬ 
cluded a DAC (Digital to Analog Con¬ 
verter! for digitized voice and sound 
effects, a microphone jack for voice 
input, a built-in game port, a built-in 
| 4-watt amplifier, and an optional 
MIDI interface 


The buili-m mixer makes the 
| Sound Blaster Pro fully compliant 
with Microsoft's Multimedia Level 1 
j Extensions to Windows, Multimedia 
j software will be able to fade-in. fade- 
| out. and pan the various audio 
sources to create elaborate sound 
montages 

The Sound Blaster Pro includes a 
CD-ROM interface for either an inter- 
j nal or external CD-ROM player. 

There's also an internal connector for 
CD-Audio, The MIDI interface is 
| compatible with (he original Sound 
Blaster's MIDI interface, but adds the 
MIDI time-stamp that's pan of 
| Microsoft's new multimedia standard. 
All in all. the Sound Blaster Pro is 
I chock-full of new features, yet it’s fully 
| compatible with its younger brother. 
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Scheduled Release SeptEmfceir 1991 
For IBM PC sndcontpatjfcJEM—$299.95 

CREATIVE LABS 
2£&0 Dunne Aife 
Santa Ctam.CA 95054 
(4081996-1461 
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Sound Blaster 
Does It All 

Review by Harvey Bernstein 


pm 


he Sound Blaster has so many 
audio applications packed into 
one half-sized board that it 
almost boggles the mind- First, 
it has an 11-voice stereo music 
synthesizer that is fully compatible with the 
widely used AdLib sound format. Older 
software that only supports the AdLib board 
will automatically turn on the AdLib mode — | 
no adjustment by the user is necessary. A 
separate channel is exclusively for 
reproducing digitized speech. A microphone 
jack on the back of the card allows you to 
digitize your own input voices. With a 4-watt 
stereo amplifier built in. you can run speakers 
or headphones directly from the card — no 
additional amplification is necessary, A 
standard joystick port also doubles as a MIDI 
interface, allowing you to connect a 
synthesizer or any other MIDI instrument. 
Combine this with an excellent library of 
software, and it is easy to see why the Sound 
Blaster has.become so popular. 

Thr SmiruA the 

mvestmeall a thousand times 

vesff' When you hear how much the Sound I 
Blaster increases the capabilities of your 
PC. ynu'11 wonder how you ever sot along 
without one. I 


Now you can get the number one sound card as part of our new Multimedia 
Upgrade Kit. Which also comes with a MIDI kit, an internal CD-ROM drive 
and 5 CD-ROM titles, including Microsoft® Bookshelf ® and Windows™ with 
Multimedia Extensions. In all, $2,000 worth of goodies for just under $850. 

So before you get into multimedia, call 1-800-544-6146 or see your dealer. 
You'll like what you hear. 


CREATIVE LABS 

£ 031*89 



Creative Labs, Inc,, 20SQ Duane Ave., Santa Clara, CA 95054 Telephone: (408) 986-1461 Fax: [408) 986-1777 For international information, fax Creative Technology 
at (65) 773 0353, Sound Blaster is a registered trademark of Creative Labs, Inc. Windows and Bookshelf are registered trademarks of Microsoft Corporation. 
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H Multimedia CIA World Tour m 

= MPC Title! Whh info straight from the CIA - 
= Plus Maps from Hammond, fnc. and (lags & 

= Nationd Anthem segments Nev/ Venionl $99 

M Monarch Notes on CD-ROM 

= Over 200 Study Guides on One CD-ROM 
'= Disc - The Entire Collection (many out ot print) 

= the definitive miittnedia source fa mdastandira the 
= worlds greatest llteratae. PC & Mac Orly $90 

| Great literature Classic Edition = 

= The Personal Library - Multimedia version 

= Includes full text, spoken passages bv famous actors 
= and origlntal illusfoqlions PC & Mac $99 

H Countries of The World 
Encyclopedia 

= Full text of over 100 Study Books, Maps, 

= National Anthems, Flags a morel PC &Moc $395 

i U.S. History on CD-ROM I 

= WINNER mI OPA BEST EDUCATIONAL PRODUCT = 

^ Full Text 8; images PC/Moc _$395 = 

M Pioneer CD-ROM 6 Pak 

= 6 PC/MAC DISCS BUNDLED FOR ONLY $395! 

* ITS Htfoty *CtWnhHHfWcxVl ♦ Sx*M5™»»Hafrwj. IMJ ■ ijtflwtMe MpcOfh 

= Six Pack & Minichanger (Save over $1000) $ 1489 


CALL 


SONY 
Laser Library 
Enhanced BUNDLES! 
With Monarch Notes! 


High Performance SONY 
CD-ROM Drive Kits 

Fast, MPC compatible drive kits in-stock 
SONY CDU-535 kil (internal) CALI 

SONY CDU-541 kit (infernal) MPC reody call 
SONY CDU-720L kit (desktop) CALL 

SONY CDU-7211 kil (desktop) MPC ready CALL 
Also; Pioneer Minlchanger, CDT, NEC. Hitachi. 
WORM & Erasable drives. In-stock - Call 


Multimedia CD-ROM Titles 

Microsoft Bookshelf nasi sailing CD-ROM dtec Best Price 

Beelhoven s Multimedia MPC Classic disc S7P 

Groli er's Encyclopedia 2 1 volumes. VGA ptiures Cce 
Mammals Nal. Geographic/IBM pictures ft rexl Cn» 
Presidents Nat. Geographic/IBM plciurM it lent Cos 
Compton s MutfU Media Encyclopedia TO 

Libraries / Science / Business 

Between Heaven 8 Hell II even slrangei 599 . 

Street Allas Windows mop with every US street Call ; 

TIME Magazine Compact Almanac ^tfCOorilctejCoH : 
Family Doctor Mom* medlcd guide 9B j 

McGraw-Hill Ref. Set 100.000 terms; 7,300 articles 495 ■ 
Speed Dial enive U.S Votew Pages on one disc Sate i 
Oxford Textbook of Medicine general reference 595 ; 
PC-Sig Library now edition. newesi vermin Cdl : 

Oxford English Dictionary nvef 250.000 headwords! m \ 
Phonedi$C USA I'efephone 1 Directory - East or West 909 ■ 
Bureau On-Line CD-ROM Library, FREE access to 

12 cMorsn t CD-ROM Discs r CALL Hi ! 

GSA# GS00K91AGS52S0 
HOURS M-F 8:30am - 6:30pm EST 


= Bureau of Shipping^ 3 

m Electronic Publishing, Inc*^j 

= Dept. B. 141 New Rood. Poreippanv. NJ 07064 


BUSINESS CONNECTION 


ITEMS DISCUSSED 

ActionMedia H ... 

.SI295 

Intel Corp, 


3065 Bowers Ave. 


Santa Clara, CA 95051 


(609) 275-8080 
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Curtain Cali........ 

..$199.95 

Sound Blaster.. 

..$169.95 

Brown-Waugh Publishing 


13Q-D Knowles Dr. 


Los Gatos, CA 95030 


(408) 378-3838 


fax: (408) 378-3577 
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Multimedia Beethoven.... 

....$79.95 

Microsoft Corp. 


1 Microsoft Way 


Redmond, WA 98052 


(206) 882-8080 
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enhance the way they make business pre¬ 
sentations, 

Multimedia isn't the first thing that 
comes to mind when most users think of 
business applications software. It's true 
that some businesses will never use multi- 
media, just as some businesses don’t use 
spreadsheets or desktop publishing soft¬ 
ware, Five years ago, only a few business 
users could figure out why they would 
want to publish their own material. Times 
have changed. Now, people question why 
anyone would want to use multimedia 
technology lo create presentations. Like 
desktop publishing, multimedia products 
will soon become general-purpose busi¬ 
ness tools. 

Of course, in the process of entering the 
business environment, multimedia as adis- 
cipline will have some growing pains. For 
a while, you will see products that make 
use of every possible multimedia effect, 
not because they’re effective, but simply 
because they’re there. Fortunately, both 
the users and the developers will mature, 
and multimedia presentations will become 
an accepted part of business. 

What’s Next? 

The capabilities of ActionMedia II are 
waiting for applications developers to ex¬ 
ploit them. With products bite Curtain Call, 
presentation packages have pictures and 
limited animation, A few pieces are miss¬ 
ing. Full-motion animation and video will 
be coming shortly. Likewise, CD-quality 
audio will be available as soon as multi¬ 


media presentation software capable of 
processing it becomes available. 

Before the various pieces of multimedia 
can be integrated, a few changes must oc¬ 
cur, The industry itself must change, A 
PC with a CD-ROM drive shouldn’t be 
labeled a multimedia machine. Users aren’t 
buying the hype, they’re not buying the 
promises of an industry that can’t define it¬ 
self, and they’re not going to change the 
way they do business just to take advantage 
of multimedia technology. 

This is one reason that multimedia tech¬ 
nology is only being taken seriously now 
that it’s available for PCs. For many years, 
Brow n-Waugh sold a precursor to Curtain 
Call for the Amiga, but with the excep¬ 
tion of the film and broadcast industries, 
few businesses have this machine. 

The same factors hold true in the Mac¬ 
intosh market. Business users tend to view 
the Mac as a niche machine rather than as 
a serious piece of business equipment. This 
view isn’t justified, but it is pervasive. For 
multimedia to be a success, it must be ac¬ 
cepted on the platform used by the business 
mainstream (i.e., PCs), and it must sup¬ 
port typical business applications. This is 
why the introduction of the Intel/IBM Ac¬ 
tion Media II is so important. It’s also why 
applications such as Curtain Call matter 
so much. 

With the advent of multimedia business 
applications, the Macintosh and the Ami¬ 
ga may find more acceptance in the busi¬ 
ness mainstream. These machines will be 
able to exchange audio and video infor¬ 
mation, making the architectural divisions 
between machines less important. 

The integration of multimedia technol¬ 
ogy into business is what matters most, 
regardless of platform. Multimedia is a 
powerful means of communicating with 
the mind and emotions at levels never ap¬ 
proached before. It benefits businesses be¬ 
cause it restores the humanity that has been 
stripped away by the pressures of the bot¬ 
tom line. Both the business community 
and the computer industry need this dose 
of humanity. ■ 


Wayne Rash Jr. is a contributing editor 
for BYTE and a principal and technical 
director of the Network Integration Group 
of American Management Systems, Inc , 
(Arlington, VA). He is coauthor of two 
books for business network users: The Ex¬ 
ecutive Guide to Local Area Networks and 
The Novell Connection. You can contact 
him on BIX as " waynerash , ” or in the 
to. wayne conference. 

Your questions and comments are wel¬ 
come , Write to: Editor, BYTE, One 
Phoenix Mill Lane t Peterborough , NH 
03458. 
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Developers: 

Lock Up \bur Profits 

We have the key for protecting your 
software profits and your copyright. 

Software piracy's a crime! What it can do 
to a developer's profit margin is shameful. 
The cost of development and marketing 
products demands you receive the 
revenue you are entitled to. 

We have the solution. 

•Custom hardware and software for each 
developer 

•Encrypted interrogation routines and debug 
disablers. Over 140 language interfaces available. 

•Available active read/write memory and on-board 
microprocessor provide the ultimate protection 

•Keys for PC "compatibles," Macintosh, 
UNIX and RS-232C standard 



•Total compatibility, reliability and end 
user satisfaction 


We have the key 
Call us for more information 
or a demonstration package. 


In EUROPE: 

MICROPHAR, 122 Ave. Ch. De Gaulle 92200, 

NeuIIly-Sur-Selne, FRANCE, Tel: 33-1-47-38-21-21 Fax: 33-1-46-24-76-91 

For Distributors in: 

* BELGIUM, E2S (091 21 II 17) 

* GERMANY, AUSTRIA: Microphar Gmbh (06223 - 73730) 
♦HUNGARY, Polvware Kit (76-22-307) 

‘ITALY, Siosistemi(030 24 21 074) 

‘POLAND, Mlcrophar Poland (32 586 848) 

‘PORTUGAL, HCR (1 56 18 65) 

‘SCANDINAVIA, Microphar Nordic (45 53 51 70 33) 

‘SPAIN, Microphar Espana (032 37 3105) 

‘SWITZERLAND, SAFE (024 21 53 86) 

‘THE NETHERLANDS, Infotic (015 15 88 37) 

‘UNITED KINGDOM, Clearsoft (091 378 91 91) 


1-80(L843-0413 


MARKETING, INC 

9600-J Southern Pine Blvd. 
Charlotte, NC 28217 
Tel: 704-5239500 FAX: 704-523-7651 
Hours: Mon-Thurs: 8:30-7:00, Fri: 8:30-5:30 ET 
Open late to better serve our west coast clients. 

Se Habla Espahol 


For Europe, circle 100 on Inquiry Card. 


For Americas & Pacific, circle 101 on Inquiry Card. 













See the Difference. 



44 Using each adapter at 
VGA, 800-by-600 and 


l,024’by~768 pixel 
resolutions, all test 
images were dis¬ 
played crisply. ” 


PC Week 


t4 


The intelligence 
built into this monitor 
eliminates all of the 
arm stretching and 
wheel turning so often 
associated with video 
mode cha nges . ” 



44 The image is the 
brightest weve ever 


seen, even in the 
brightly-sunlit new 
CADalyst office. 


-• CADalyst 


44 Nanao thoughtfully 
places the seven most- 


nanao 


rifcXSCAN_ 


PC Magazine 



used controls on the 
front of the monitor, 
unobtrusively tucked 
below the faceplate. ” 


- Macworld 


See the difference that the industry experts 
agree has set the Nanao FlexScan 9080i 
apart from other monitors. 


The Difference Will Comfort You. 


The Difference Will Impress You. 


Color yourself impressed by the Nanao Flexscan 9080i's 
multiscanning abilities and high resolution. The 1280 x 1024 non- 
interlaced resolution increases productivity 
and enhances graphics applications 
beyond compare. Its high refresh rate 
(74Hz) is easy on the eyes. And with 
sharper text and brighter colors, the 9080i 
delivers the high quality professionals 
need...and want! 


t #r 

* jjjjiwi 


Sometimes for high performance you need to give up 
creature comforts. But not with the 9080i. Sit back and 
relax in front of your Nanao monitor and its convenient 
front control panel. Almost every adjustment is within 
your reach. Nanao Flexscan monitors even align 
themselves with the Swedish MPR standards of low 
radiation emissions and give you an anti-static coating, 
fulfilling your ergonomic needs. 


See the family of monitors ready for the next 
step in high resolution. To see the difference 
for yourself, contact your local Nanao dealer o 
call us at 1-800-800-5202. 


The Difference Will Excite You. 


NANAO 




Get excited about doing what you've 
always wanted to do with Windows on 
the 9080i’s larger 16-inch screen area. Highly compatible, 
in compliance with the Video Electronics Standards NANAO U.S.A. CORPORATION 

Association. Convergence & pin-cushioning controls. 23535 Telo Avenue 

Dual inputs for two computers or two boards. The little Torrance, California 90505 

differences that make for an exciting new monitor. c JrcU so on inquiry Card ( 21 3) 325-5202 


(RESELLERS: 81). 


"Cutting Edge" images created by Joe Lorenzini/Valene Bemescut. Huntington Beach "Living Room" image created by Neolux, Pasadena NANAO and FLEXSCAN are registered trademarks of Nanao U S A. Corporation 

















BYTE editors debate 

Next-Generation 
Operating Systems 


R oundtable is a forum in which BYTE 
editors, contributors, readers, and in¬ 
dustry experts debate key issues that affect 


how you purchase and use hardware and software. 

The “conversations" take place on BIX, where 

you can participate in the round-table conference. 

Editor-s note: MS-DOS is showing its age, and the bat¬ 
tle for the next major personal computer operating sys¬ 
tem is well under way . IBM and Apple have teamed up to 
develop the Tali gent and FowerOpen operating systems t 
IBM has OS/2 2A Microsoft is pushing Windows NT 
f New Technology), Unix System Labs is going with Unix 
System V release 4.0 and Open Look ; and Open Soft¬ 
ware Foundation advocates OSF/1 with Motif. With all 
these operating systems and so many promises, how do 
developers and end users make sense of it all? 

MARTIN HELLER; The Apple/IBM alliance, which pro¬ 
duced the Taligent and PowerOpen collaborations, doesn't 
mean anything for developers right now. If they eventu¬ 
ally produce a real operating system for real hardware, 
that’s different. But Taligent, a shotgun marriage of Ap¬ 
ple’s Pink group, Patriot Partners, and Big Blue, isn't 
likely to attract much support in advance. 

Life is too short to bet the company on long shots. 

DON CRABB: I couldn't disagree more. Pink is close to 
beta as we go to press, IBM and Apple have redefined 
computing for many years to come with their joint ven¬ 
ture. The failure to see the fundamental shift in the way 
operating systems are implemented on top of hardware 
that Apple and IBM will create is a serious mistake. 

Many of my fellow Apple developers have been steel¬ 
ing themselves to the day when the Mac would require 
another paradigm shift. This day is now in sight. 

The Apple/IBM joint venture is going to control desk¬ 
top computing at many levels. Developers who stay be¬ 
hind and don't make the jump to these new object-based 
systems are going to find themselves just like Apple II or 
CP/M developers find themselves today. 


tion Project was supposed to be a multi pi atforai-com- 
ponent software environment. IBM itself has already 
written over a million lines of code for its own object-ori¬ 
ented operating system, or so I've been told by IBM in¬ 
siders. 

Will Taligent turn out to be simply Pink under joint 
ownership, or will it be the product of some sort of tech¬ 
nology sharing between Apple and IBM/Metaphor (as¬ 
suming, that is, the groups can 
even talk to one another)? We 
will just have to wait and see. 

TOM THOMPSON: 1 don't 
have very much faith in the 
Apple/IBM alliance. 1 would 
rather have Apple come out 
with System 8.0, and I suspect 
that they’re going to do that 
anyway. 

I have seen articles that say 
the Mac's life span is limited: 
dead when PowerOpen and the 
PowerPCs arrive. That is not 
going to happen. Macs will be 
made for quite some time, and 
since Apple had the capability 
in-house to develop Pink, you 
can bet that it will move the 
Mac OS to a RISC CPU when 
necessary. Whether or not the 
alliance bears fruit is of aca¬ 
demic interest. 

ULLMAN: Taligent will have to be much better than any¬ 
thing else available to win converts. Then again, maybe 
it won’t. Like Windows NT, Taligent is being designed 
to run foreign APIs, although Windows NT is not among 
them right now. Microsoft and Taligent are hoping to 
provide platforms that provide both a new operating en¬ 
vironment and a migration path from old environments. 

HELLER; PowerOpen will run only on the RISC-based 
PowerPC, and not everyone is going to nin a RISC ma¬ 
chine, Those who are may well care about Pink or Purple 
or SUN OS or Windows NT or SCO. Those who don’t 
can safely ignore the whole issue. 


DON CRABB 
Contributing Editor 

FRANK HAYES 
Features Writer, UNtXWorld 

MARTIN HELLER 

Contributing Editor 

OWEN LINDERHOLM 

Senior News Editor 

JERRY POURNELLE 
Senior Contributing Editor 

TOM THOMPSON 

Senior Technical Editor 
at Large 

ELLEN ULLMAN 

Consulting Editor 


ELLEN ULLMAN: Taligent will include Pink plus some- CRABB: PowerOpen could easily run on a CISC machine 
thing from IBM or Metaphor. The Metaphor Constdla- as well The important thing about creating object-based 
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operating systems such as these is their 
quick adaptability to new CPUs. They of¬ 
fer a constant programming base for ap¬ 
plications developers. 

FRANK HAYES: More important is the 
USL-joins-ACE story. If the alliance holds 
(a big if), the Unix wars at the vendor 
level will be over, Solaris's SVR4 and 
OSF/1 (on which Open Desktop is based) 
will compete at the engine level, but they 
will use the same gas and tires and wiper 
blades. The next step is a Unix box for 
OS/2 and the Mac that is SVR4/OSF 
compatible. That sounds a lot like Pink, 
doesn't it? 

Users don't want operating systems; 
they want applications—and they don't 
want to change from the applications 
they've got now. No operating system mat¬ 
ters if it can't bring with it what people 
are currently using. 

ULLMAN: On the surface, it appears that 
USL, by joining ACE, has given in to OSF. 
But the only change in USL's direction, 
although it's a big one* is the decision to re¬ 
lease a version of SVR4 that w ill support 
the API to the OSF/1 kernel, (SCO had al¬ 
ready announced that its OSF/1-based 
Open Desktop would support the SVR4 
kernel API.) The underlying kernels are 
not that different, and this mutual kernel 
API support should be a fairly straight¬ 
forward task for both USL and SCO. 

As for the GUI* USL has not actually 
given in to the ACE specification for the 
OSF/Motif interface. USL will “support” 
Motif through a toolkit that produces either 
Motif or Open Look front ends. USL has 
not exactly yielded on this score. 

But under all this agreement to support 
each ofiler's kernel is a lot of bickering, 
nasty commenting, and ill feeling. After 
talking to DEC, especially, who is writing 
the SCO Open Desktop kernel, I don't have 
any sense that the feud has been called off. 
Quite the contrary. DEC is fuming, waving 
around the letter of the ACE agreement, 
saying things like, "If you don't support 
Open Desktop, you’re not complying with 
the ACE agreement you signed,” 

There's been movement, but it's been 
like the Israelis and the Palestinians agree- 
ing to be in the same room. USL and 
DEC/SCO are in ACE, but that's all they'll 
admit to* 

JERRY POURNELLE: Any operating sys¬ 
tem that will not painlessly run DOS pro¬ 
grams, preferably a number of them in a 
task-switching environment, is doomed. 

People are not going to give up their 
applications or learn a complicated way 
to use them. They already get a good bit 


T 

A, he question 
isn't commitment, 
but compatibility. 



out of their computers, and it is not at all 
clear what it does for a user to change to 
Unix or OS/2: I haven't seen any killer 
applications that run only in those other 
OS environments, and I have a number of 
DOS applications I simply do not intend to 
do without. 

Thus, the OS/2 2*0 that's said to be a 
better DOS than DOS, a better Windows 
than Windows, has the chance to sweep 
the world; and the hardware requirements 
won’t matter a lot* since people will go on 
using DOS (or Windows)—they will run 
what they have until they decide to up¬ 
grade hardware. Meanwhile, people get¬ 
ting new systems will go for the new OS if 
it will run all the applications they want. 

This is so obvious that I can't under¬ 
stand why anyone douhts it* 

HELLER: OS/2 2.0 is big. It needs a lot of 
disk space and a lot of RAM. It is com¬ 
plicated* New users can easily get lost with 
all the DOS and OS/2 boxes and with the 
PM desktop and the Windows desktop. 
And it has only limited support for the 
weird and unusual devices we know 
and love—DAT tape, CD-ROM, WORM, 
music cards, and so on. 

It's also still called OS/2. OS/2 1.0 
through 1*2 couldn't even print. There's 
a dearth of OS/2-specific software. There's 
even more of a dearth of 32-bit software 
for OS/2 2.0. And people seem married to 
DOS. Go figure. 

HAYES: 1 suspect the name OS/2 is less 
important than the ability to sell it to 
OEMs, Few people will care whether their 
386 clone is running Windows or OS/2. 

IBM will do the same thing to Microsoft 
tliat Digital Research did with DR DOS: go 
head-to-head with a superior product. To 
protect its market share, Microsoft will 
have to keep sweetening the deal for Win¬ 
dows NT OEMs* Meanwhile, IBM has 
its own cash cow: all those true-blue ac¬ 
counts that will still buy IBM and only 
IBM, Result: There will be some very at¬ 
tractive deals on both Windows and OS/2 
machines. 


The question isn't commitment, but ca¬ 
pability. Will Windows ever do what Pink 
promises? I'm not convinced; Windows 
(even NT) looks a lot like a single-user 
system with a conventional design. Its her¬ 
itage is showing. 

Will Pink ever do what Pink promises? 
It's got the right design—but then, so did 
OS/2 in its day. And how much real risk is 
there in going with Windows now and 
Pink in two years? A lot of people are like¬ 
ly to take that path for the moment, espe¬ 
cially with budgets tight. 

OWEN LINDERHOLM: Pink is principally 
a product of Apple and Patriot Partners, 
IBM has had little input other than buying 
Metaphor* IBM is just standing back and 
letting the ex-Metaphor people work their 
magic. This means that Pink will be a prod¬ 
uct of the company that truly pioneered and 
worked toward the one goal of a united ob¬ 
ject-oriented OS (Metaphor) and the com¬ 
pany that has more successful experience 
with user interfaces that people obviously 
like and use than any other (Apple)* 

This marriage could unite the people 
who have shown that they can produce 
real working OSes with the people who 
have shown that they have the best ideas 
and technologies around* Pink's biggest 
problem is thai it has lots of other people 
breathing down its neck* 

ULLMAN: These days* operating systems 
are taking on so much work that it doesn’t 
surprise me their release dates keep slip¬ 
ping. Operating systems used to be con¬ 
tent to start up programs, manage tasks 
and memory, and allocate resources at a 
low level. Suddenly, the OS is expected 
to provide a user interface and a very com¬ 
plicated set of functionality in the desk¬ 
top. Now r comes multiple-API support— 
the emulation and toolkit layer that used to 
come under a separate wrapper. 

The Mac has been providing GUI and 
desktop support for years* Now the Mac is 
taking on the more extensive low-level 
work that systems like Unix have been do¬ 
ing all along—like multitasking and In- 
terapp Meal ion Communication. There's 
been a merging of the idea of the operating 
system, resulting in something like the 
forthcoming Apple/IBM AIX with a Mac 
front end, SCO Open Desktop (Unix with 
a GUI and desktop), Solaris (same as ODT, 
except Open Look substituted for Motif), 
Windows (DOS with a Mac front end), 
and so on. 

The battle between systems like Unix 
and Mac (cryptoeomplicated OS versus 
graphical, friendly system) has become a 
draw* The best of both worlds will show up 
in these forthcoming systems* ■ 
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2325 E, 13th St. OK 74104 * (918) 503-4149 

Fax: (913) 583-4376 


Circle 115 for DOS. Circle 116 for MAC. 


StatSoft™ 


CSS/3 ™ Complete SiaiisticaJ System with over J ,000 presents- 
Uon-quaJiiy graphs fully integrated with all procedures and on-screen 
graph customization ■ The largest selection of statistics in a single 
system; in-depth, comprehensive implementations of: Exploratory 1 
techniques; multi-way tables with banners: nonpammeirics; dis¬ 
tribution fitting; multiple regression: general nonlinear estima¬ 
tion; logit/probit analysis* general ANCQVAIMA^COVA; stepwise 
discriminant analysis: log-linear analysis; factor analysis; dies ter 
analysis; multidimensional scaling; canonical correlation; item 
analysis!reliability t sundial analysis; time series modeling; fore¬ 
casting; lags analysis; quality' control; process analysis; experi¬ 
mental design (with Taguchi): and much more ■ Manuals with 
comprehensive introductions to each procedure and examples ■ 
Integrated Stats Advisor expert system ■ Extensive data management 
facilities (powerful spreadsheet with formulas: relational merge; data 
verification; flexible programming language) * OpUmtzed (plain 
English menus/mouse) user interface: even complex analyses require 
just few self-explanatory selections (CSS can be run without manual: 
Quick Start booklet explains all basic conventions) ■ Macros, batch/ 
commands also supported ■ All output displayed in Scrollsheets™ 
(dynamic tables with pop-up windows and instant graphs) ■ 
Extremely large analysis designs (e.g., correlation matrices up to 
32,000x32,000) ■ Unlimited size of files; extended precision: 
unmatched speed (Assembler, C) ■ Exchanges data (and graphics) 
with many applications (inch Excel®, Lotus 3®, dBASE IV® SPSS®) ■ 
Highest resolution output on practically all printers (inch HP, 
Postscript), plotters, recorders, typesetters ■ IBM compatibles, 640k 
or more ■ Price: $595. 

Quick CSS™ Subset of CSS/3: all basic statistical modules 
(fold. data management) and die full, presentation-quality graphics 
capabilities of CSS/3 ■ Price: $295, 

CSSlGRAPHICS A comprehensive graphic&'chart- 
ing system with data management ■ All graphics capabilities of CSS/3 
and, in addition, extended on-screen drawing, 19 scalable fonts, 
special effects, icons, maps, multi-graphics management ■ Hundreds 
of types of graphs * Interactive rotation and interactive cross-sections 
of 30 graphs ■ Extensive selection of tools for graphical exploration 
of data; fitting; smoothing; spectral planes; overlaying; layered com¬ 
pressions; marked subsets* Unique multivariate (c.g. f 40) graphs* 
Facilities to custom-design new graphs and add them permanently to 
menu ■ Import/export of graphs and data, 15 formats * Optimized 
(menu/mouse) user interface; even complex graphs require few 
keystrokes: all graphs on this page can be produced from raw r data in 
less than 20 minutes ■ Macros, hatch/commands also supported ■ 
Unlimited size of files * Highest resolution output on all hardware 
(see CSS/3) ■ IBM compatibles, 640k or more ■ CSS:GRAPHICS is 
included in CSS;STATISTl(A (available separately for $495). 

Metafile Manager 1 ' comprehensive analytic data 
base management system ■ Unlimited size of files (up to 32.000 Gelds 
or 8 MB per record) ■ Megafiie Manager is included in CSS/3 and 
^STATISTIC* (separately: $295). 

CSS:STATISTICA" A fully integrated system that 
combines all the capabilities of CSS/3 and CSS:GRAPfllCS into a single 
extremely comprehensive data analysis system ■ Price: S795. 

Domestic sh/h $7 per product; 14-day money hack guarantee 


STATISTIC A/Mac w A CSS-compatible, comprehensive data analysis 
and graphics system designed for the Macintosh ■ Large selection of statistical 
methods fully Integrated with presentation-quality graphics (incl. EDA. iriultiplots. a 
wide selection of interactiv ely rotatable 3D graphs: MacDraw-style tools) ■ Unlimited 
size of files * Exchanges data with Excel and other applications ■ Price $495. 


Quick CSS/Mac A subset of SWISTlCA'Mac: all basic statistical 
modules and the full, presentation-quality graphics capabilities erfSTtf LSTICAMac ■ 

Price $295. 


Overseas Offices; StatSoft of Europe (Hamburg, FRG), ph: 040/4200347, tax: 040/4911310; StatSoft UK (London, UK), pin: 0462/482822. Tax: 0462/482855: StatSoft Pacific (Melbourne, 
Australia), ph: 613866-1766, fax: 613-866-3318; StatSoft Canada^CCO (Ontario), ph: 416-849-0737. fax: 416-849-0918 Available from: CORPORATE SOFTWARE and other Authorized 
Representatives Worldwide: Holland: Lemax BV 02065-98701; Franca: VERSION US (1) 40590913; Sweden: AkademiDala 018-240035: Spain: ADDLINK, SRL; ph; 34-3-459-0722. 

CSS. CSSS. CSS GRAPHICS. Mogawo Managor. Quid! CSS. STATISTICS. SWSotl. G&asa IV. Lolus. MecDra*. Macintosh. Postscript are h«temarhs of tn m rracedlue comiwiies. SPSS is a register trademark of SPSS. Inc. 
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Imagine this. 

A Windows"database that can handle 
virtually any data type. 

It's called Superbase’ 4 from Software 
Publishing Corporation. With it, the devel 
opment possibilities are, well, thought 
provoking. 

Consider bar 
coding. The 
state of the art 


in inventory control. Start thinking 
creatively and anything's fair game. A 
} > high-security prison, 

, for example, uses 

^-LJ=9L > Superbase 4 to handle 
the toughest inventory control problem 
anywhere. Keeping track of their 
prisoners. 

Or how about video? Through DLL 
you can store still shots from a full-motion 
video camera. So you 
can monitor re¬ 
mote locations 
in real time. 

Or grab key images 
from a previously recorded tape. A 
petrochemical facility, for example, uses 

Superbase 4 to 
store camcorder 


images in a 
training file for new 
engineers. 


Imagine, a free demo disk just by calling 1-800-336-8360, Operator 617. 

5uperbate Is a registered Trademark and Superbase 4 is a trademark of Software Publishing Corporation,. Windows is a trademark; of Mkmsofi Corporation- £ 1991 Software Publishing Corporation, 3165 KIEei Road, Santa Clara, CA9S0SI. 
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What's more, 
any photographic or 
graphic image can 
— be included in any 
data file. So you can dress up product 
catalogs. Personnel records. Insurance 
claims files. Or anything 
else you can think of. 

And through DDE 
you can even pull in more 
familiar business acces¬ 
sories. Like maps, graphs, charts, and 
spreadsheets. 

But don't think for a minute that this 
versatility comes at the expense of raw 
power. Superbase 4 is fast. It lets you 
include an unlimited num¬ 
ber of characters in any text 
field. And supporting SQL, 
it easily connects with some 
formidable databases—SQL 
Server, Oracle, Sybase, dBase, 


and DB2, among others. 

In fact, Superbase 4 already manages 
a direct mail database containing over one 
million records. It could handle a lot more. 
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A stock market ticker. A ticket sales network 
You know, big stuff. 

And our Data Management Language 
(DML) gives you unsurpassed ease and 

flexibility in customizing screens. 

So it's no wonder Superbase 4 
is the worldwide market leader in 
Windows databases. Just imagine 
what it can do 
for you. 


3UT 




» 


hi PERU AS IS* 


m 


CO^SOFTWARE 

PUBLISHING 


WIN 



















COVER 

STORY 


FEATURE 


The Future 
of Personal 
Computing? 

BYTE probes the depths of the IBM/Apple/Motorola PowerPC 

KENNETH M_ SHELDON, OWEN LINDERHOLM, 

AND TREVOR MARSHALL 

n July 3, 1991, IBM, Apple, and Motorola signed an agreement to develop 
■ the PowerPC, a system that will exemplify new hardware and software 
m standards for personal computing. The prospect of Apple and IBM, the in- 
dustry’s two long-time competitors, working together could be the most 
important computer story of this decade. It is the glasnost of personal computing, 
the coming together of the leaders of their respective corners of the industry. 

Like many new ventures in this field, the announcement was accompanied by 
much speculation and few details. Now, however, the participants have revealed 
some of the particulars of what their future PCs will look like. 

The Power Platform 

The PowerPCs from Apple and IBM will be descendants of IBM's RISC Sys- 
tem/60U0 (RS/6000) systems, a series of high-end Unix-based computers built 
around IBM's POWER (for Performance Optimization for Enhanced RISC) ar¬ 
chitecture. (For more on the RS/6000 series, see “Sizzling RISC Systems from 
IBM,” April 1990 BYTE.) 

In a relatively short time, the RS/6000 systems have become very popular as 
engineering workstations, boasting speeds of up to 56 million instructions per sec¬ 
ond (compared to about 4 MIPS for the average 386-based PC). With that kind of 
horsepower, the RISC systems will be able to handle compute-intensive tasks that 
are now beyond the reach of affordable personal computers: high-quality speech 
recognition and synthesis, three-dimensional graphics, image processing, new user 
interfaces, and other applications* 

IBM’s current POWER systems are built around a five-piece chip set. The coin¬ 
ing PowerPC systems will use a single-chip version of the architecture, which 
IBM is developing in cooperation with Motorola (see the text box “In the Power PC 
Chips” on page 100), At first glance, the choice of Motorola to help develop the chip 
might seem odd; Motorola already makes a RISC processor, the 88000—not to 
mention the 680x0 chips inside Apple’s current Macintosh lineup. Nevertheless, Mo¬ 
torola's high-volume manufacturing expertise complements IBM's strong design 
team. The two companies are creating a joint design center in Austin, Texas, where 
they will produce three versions of the PowerPC chip: a low-end version for laptops, 
a midrange version for desktop systems, and a high-end version for workstations. 
In a separate effort, Apple and IBM are developing a fourth chip, aimed at 
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THE FUTURE OF PERSONAL COMPUTING? 


THE FOUR FACES OF THE POWERPC 



Figure 1: Although based on the same architecture (a single - 
chip version of IBM's highly successful RS/6000 processor), 
the PowerPC chip will be available in four different implemen¬ 
tations, to be incorporated into four classes of computers. The 
first systems — low-cost desktop models—will be based on an 
implementation of the chip that is being developed by Apple 
and IBM and will be available in late 1992 or early 1993. 
Three other implementations of the chips, developed jointly by 
IBM and Motorola at a new design center, will go into porta¬ 
bles, desktop systems, and high-end workstations and servers. 


low-cost desktop systems. It will be the first of the four chips to 
become available—in late 1992 or early 1993. (See figure 1.) 
With some extensions, the PowerPC could, perhaps, even be 
used at the supercomputer level; the RS/6000 architecture is scal¬ 
able, which means that it is designed to scale easily from very 
small, simple systems to very large, high-powered ones. 

IBM and Apple—and 
other companies in the 
future—will incorporate 
PowerPC chips into their 
products. The advantage 
for end users will be that 
all systems based on this 
chip will be able to run 
the same software, re¬ 
gardless of manufactur¬ 
er. Manufacturers will 
differentiate their sys¬ 
tems by developing 
designs with different 
features for different set¬ 
tings—much as makers 
of 80x86 systems cur¬ 
rently develop different 
systems for desktop use, 
portability, multipro¬ 
cessing, and so on. 

The PowerPC will use 
an expansion-bus struc¬ 
ture adapted from the 
one used by Motorola’s 


88110 RISC chip. What kind of adapter cards will fit in the slots 
on the bus? At a recent industry forum, representatives from all 
three companies noted that PowerPC systems could have Micro 
Channel slots (to retain IBM plug-in compatibility), VME slots, 
and also NuBus slots. Whether a given system has any or all of 
these would be up to that system’s manufacturer. 

Opening Up the Software 

The other half of the PowerPC puzzle is PowerOpen, a new ver¬ 
sion of Unix based on AIX (IBM’s Unix) and A/UX (Apple’s 
Unix). Depending on whether you talk to Apple or IBM, you 
get a slightly different picture of what the various software lay¬ 
ers will look like. From talking to both companies, we’ve come 
up with figure 2, which shows how a variety of applications will 
coexist on PowerPC systems. 

PowerOpen will conform to OSF/1, the Unix standard from the 
Open Software Foundation, with extensions added by Apple, 
IBM, and other developers. It will therefore support multitasking, 
multiple users, and other features that vendors of current PC op¬ 
erating systems are struggling to add. 

You’ll be able to purchase PowerOpen from Apple (in the 
form of A/UX 4.0) or from IBM (in which case it will be AIX). 
While the A/UX and AIX versions will share a common kernel, 
Apple and IBM will add features to differentiate them (just as 
Microsoft’s MS-DOS and Digital Research’s DR DOS can run the 
same programs but have different features). 

AIX applications and new applications written specifically 
for PowerOpen will run in native mode, talking directly to the 
PowerOpen Application Binary Interface (ABI)—the part of the 
operating system that talks directly to the hardware. These ap¬ 
plications will provide the fastest, most efficient operation of 
any programs running on the RISC POWER platform. However, 
you'll also be able to run all your current DOS, Macintosh, and 
A/UX applications under PowerOpen, thanks to emulation soft¬ 
ware—software that essentially tricks applications into thinking 
they’re running on their native hardware. (One popular exam¬ 
ple is SoftPC from Insignia Solutions, which lets you run DOS ap¬ 
plications under Unix or the MacOS.) 

Just how fast current programs will run on the PowerPC is a 
matter of opinion. Running under an emulator is like talking 
through an interpreter to someone who speaks a different lan¬ 
guage—all other things being equal, it takes longer than if you 
know the native language. However, PowerPC proponents claim 
that current Mac, A/UX, and DOS applications will run just as fast 
(if not faster) on the PowerPC, thanks to the RISC chip’s extra 
horsepower, in spite of having to run under emulation software. 
(For more on how emulation software works, see the text box 
“Mimicking the Mac . . . and DOS” on page 102.) 

The ABI will incorporate the Macintosh Applications Pro¬ 
gramming Interface (API), also known as the Toolbox, which 
handles file I/O, communications, floating-point math, memory 
management, and the Macintosh look and feel. At the low end of 
the PowerPC systems (notebooks and desktops), Apple expects 
Mac OS applications to predominate. For the workstation and 
server markets, it expects that most developers will port their 
applications to the native (RISC) operating system. 

The Look 

New programs written for the PowerOpen operating system will 
have the option of either sporting the Macintosh look and feel or— 
since PowerOpen will be OSF/1-compliant—following the OSF 
GUI, Motif. 

The Macintosh look and feel is encoded in the Macintosh API 
ROMs, which contain most of the functionality of the Mac OS, 
including all the QuickDraw routines used to draw and refresh the 
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ACTION SUMMARY 


The announcement of a joint 
venture between IBM and Ap¬ 
ple to develop an entirely new 
type of computer could be a 
turning point in the history of 
personal computing. The Power¬ 
PC, combining features of Mac¬ 
intosh and IBM RISC systems, 
also promises to run current 
Macintosh, DOS, and Unix ap¬ 
plications—a feat that could 
prove difficult to achieve. 
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THE FUTURE OF PERSONAL COMPUTING? 


screen displays. These QuickDraw routines give the Mac much 
of its coveted look and feel. 

Where does the PowerPC RISC CPU fit in this scheme? In 
the past, one of the major difficulties in porting Macintosh ap¬ 
plications to other platforms has been the need to completely 
rewrite the graphical interface routines, since Apple allowed only 
its own Macintosh product line to use QuickDraw technology. 
This has particularly been a problem for applications that are 
heavily graphics-oriented. That will change, however, with the in¬ 
corporation of the Mac API into the PowerOpen ABI. With access 
to Apple's API, developers will be able to port their 680x0 ap¬ 
plications to native RISC operation with very few changes to 
the source code. 

What About Pink? 

Much has been made of the new object-oriented operating system 
(dubbed Pink) and its role in the future market positioning of 
both Apple and IBM. Both companies have made a significant in¬ 
vestment in Taligent, the company that will produce Pink, Un¬ 
fortunately, details on Pink are scarce. But according to Jim 
Groff, Apple’s director of Enterprise Computing, Pink will be a 
completely object-oriented operating system, rather than an ob¬ 
ject-oriented layer added on top of a traditional operating system 
(e.g., NextStep). Current object orientation is like getting a meal 
by choosing food “objects” from a menu, according to Groff, 
“Pink,” he says, “will he like going to the grocery store and se¬ 
lecting items, which you will cook at home.” As such, Pink will 
lend itself to custom applications developed for specific tasks. 

However, both Apple and IBM have made it clear tha\ the 
PowerPC, at least initially, will not use the Pink operating envi¬ 
ronment. According to Phil Hester, director of the Engineering 
Center for IBM’s Advanced Workstation Division, "The Mac¬ 
intosh and Unix operating systems and the application of multi¬ 
media to them are the key areas we want to focus on.” Eric 
Harslem, vice president of Apple’s Desktop Products Division, 
emphasizes that point by adding, “It is most important for us on 
Lhe Apple side to remain focused on the Unix and Macintosh 
operating systems.” 

When will Pink be available? The companies say that features 
and schedules for the Taligent products are less specific than for 
those of PowerOpen. They say that the Taligent product will 
start with a dean slate and will be targeted to run on a wide range 
of platforms, but they have declined to say for certain whether the 
PowerPC would be one of these. 

Down the Power Road 

EBM, Apple, and Motorola have formed an industry organization, 
modeled after the 88Open group, to promote the PowerPC ar¬ 
chitecture and allow any interested parties to participate in defin¬ 
ing standards. The PowerOpen group will define the instruction 
set for the PowerPC, the ABI, and software interfaces. Phil Hes¬ 
ter says that PowerOpen will actively solicit input from others in 
the industry. “This is not a three-person club,” he says. 

In trying to attract new members, the PowerOpen group will be 
going head-to-head with the Advanced Computing Environment 
consortium, which includes Compaq, Mips, Microsoft, DEC, 
and others. To make it easier for other manufacturers to develop 
PowerPC systems, the PowerOpen group will provide a “reference 
hardware platform”—a standard implementation that developers 
can use to design their own systems. According to Hugh Martin, 
Apple’s director of High-Performance Products, that reference 
standard will not be as strictly defined as the ACE standard “We 
want to make the definition as broad as possible to encourage 
innovation ” says Martin, adding that the intent is to encourage 
vendors to customize and add value to the PowerPC platform. 


THE POWERPC’S 
POWEROPEN SOFTWARE 



Figure 2: While the system software of the PowerPC is still 
in flux, the various layers will look something like this: The 
PowerPC RISC hardware will run PowerOpen, an OSF/J- 
compliant Unix that will he available from IBM or Apple, Both 
companies " versions will support the PowerOpen Application 
Binary Interface , which will allow all current AIXprograms to 
run. They will also include the Macintosh Applications Pro¬ 
gramming Interface, which provides the Mac look and feel 
PowerOpen supporters say the system software will run all 
current Mac , DOS, A/UX, and X Window System programs, 

The emulation software will be either a pari of the ABI or an 
extension to it. IBM and Apple plan to continue selling systems 
based on other CPUs (i.e., the Intel 80x86 and Motorola 680x0 
families, respectively), as well as system software other than 
PowerOpen the Mac OS , Pink, and OS/2 j. 


The three founding members of the PowerOpen group say that 
the PowerPC architecture will be fully licensable, in the same 
manner that the SPARC architecture is licensed from SPARC 
International. They've said that prices for licenses would he com¬ 
petitive with those of other RISC licenses in the industry’. Hester 
wouldn't provide specific prices in comparison with Sun’s, but he 
said, “There’s no such thing as a free lunch; you get what you 
pay for.” 

Meanwhile, none of the companies involved has committed its 
whole future to the PowerOpen architecture. Les Crudele, vice 
president and general manager of Motorola’s RISC Micropro¬ 
cessor Division, says that Motorola intends to continue to produce 
the 680x0 series of CISC processors, as well as the 88000 line of 
RISC processors. Crudele says that, while the 88000 might seem 
to compete with the PowerPC, there are many existing customers 
for the 88000. 

Phil Hester says that IBM will continue to produce RS/6000 
machines. They will mostly be based on the PowerPC, but the 
company will use extensions to the basic PowerPC architecture 
to produce high-performance RS/6000 systems. 

IBM will also undoubtedly continue to develop systems based 
on Intel’s 80x86 family of chips. It recently signed a deal with In¬ 
tel, under which the two companies will work together on fu¬ 
ture versions of the 80x86 series—a sure sign that IBM hasn’t 
given up on the CPUs that have been the basis of its PC line for 
10 years. 

Meanwhile, Apple will continue to produce Macs based on 
the 680x0 line, in addition to the PowerPC-based Macs. The 
680x0 systems will run some future variant of the Mac OS ( which 
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In the PowerPC Chips 

OWEN LINDERHOLM AND TREVOR MARSHALL 


D evelopment of the PowerPC 
chips will take place in two 
stages, according to Phil Hester, 
director of IBM’s Advanced 
Workstation Engineering Division. The 
first stage involves getting a function¬ 
al chip operating in 1992, but the sec¬ 
ond and more important development 
phase is targeted for 1993. 

The PowerPC silicon expected to be 
available before the end of 1992 will 
be suitable for a low-end workstation. 
The PowerPC developers will plan to 
achieve working silicon in that time 
frame by taking the computing core of 
the single-chip version of the RISC 
System/6000 (RS/6000) that IBM has 
already developed and integrating it 
with the bus interface and cache tech¬ 
nology Motorola is now using in its 
88110 RISC microprocessor. The new 
chip will probably be implemented in 
either 0.8- or 0.5-micron CMOS, will 
operate at 50 MHz, and will be able to 
achieve at least 40 SPECmarks. 

Hester says that the chip will use a 
version of the RS/6000’s instruction set 
that is ‘Tuned” to a low-cost, single¬ 
chip implementation. This means that 
some RS/6000 instructions will be left 
out and others added. Instructions not 
implemented in silicon will be trapped 
and emulated in software or microcode, 
resulting in a microprocessor that is 
both forward- and backward-compat¬ 
ible with the current RS/6000 designs. 

In addition to certain instructions be¬ 
ing cut out, some others that now exe¬ 


cute in one cycle will be allowed to 
execute in two or three cycles, accord¬ 
ing to Richard Oehler, the RISC archi¬ 
tecture manager at IBM's T. J. Watson 
Research Center. Oehler claims that 
these changes will not result in a sig¬ 
nificant performance degradation. 
However, the silicon area required for 
the CPU will be greatly reduced, mak¬ 
ing a single-chip RS/6000 not only fea¬ 
sible but also inexpensive. 

Both Apple and IBM say they plan 
to use the first PowerPC chip in future 
systems, and IBM says it expects such 
a product to appear in 1993. Apple rep¬ 
resentatives have stated that the street 
price of a system based on the Power¬ 
PC chip could be as low as $1000 to 
$2000 and that the processor itself will 
cost about $50. 

By the mid-1993 time frame, the 
PowerOpen consortium expects to have 
scaled up the PowerPC chip, says 
IBM’s Hester. Each level of power will 
have differing numbers of instructions 
implemented in hardware or emulated 
by software. The lower-cost versions 
will use 32- or 64-bit internal buses, 
while at the high end, CPUs more pow¬ 
erful than the current RS/6000 chip set 
will have most of their functions sup¬ 
plied in silicon and will retain the 128- 
bit internal bus that gives today’s 
RS/6000 much of its performance. 
Hester expects that by 1993, technol¬ 
ogy will permit even the low-end chips 
to include caches the same size as 
those of the current RS/6000: 8 KB of 


instruction cache and 32 or 64 KB of 
data cache. 

Best of Both Worlds 

The IBM-Motorola partnership indeed 
unites the strengths of two semicon¬ 
ductor giants, combining IBM’s fast 
design cycle with Motorola’s dense 
packing techniques. The venture will 
use Motorola’s new 0.8-micron CMOS 
facility, bolstered with IBM’s 0.5-mi¬ 
cron technology. Motorola will also 
gain some of IBM’s pad-bonding tech¬ 
nology, which lets connections to a chip 
be made anywhere on the surface, not 
just around the edges of the die. 

The 1993 version of the chip, usable 
for desktops and notebooks, is expect¬ 
ed to offer performance in the range of 
30 to 50 SPECmarks; a server proces¬ 
sor due in 1994 or 1995 will boast 50 to 
150 SPECmarks, Motorola says. By 
1995, the top-of-the-line processor 
could be capable of 500 SPECmarks, 
according to Les Crudele, vice presi¬ 
dent and general manager of Motorola’s 
RISC Microprocessor Division. 

Future plans are ambitious. Hester 
says that IBM is examining the tech¬ 
nique of using internal CPU bus speeds 
that are twice as fast as those of the ex¬ 
ternal bus — a technique pioneered by 
Fairchild Clipper and now used by 
AMD, Mips, and Intel. The companies 
may eventually be able to move to a 
0.35-micron process, according to 
Crudele. And the processors’ clock 
speed may reach 100 MHz by 1995. 


is currently at System 7.0), while the PowerPC systems will run 
A/UX 4.0. Both will run current Macintosh applications, ac¬ 
cording to Hugh Martin. “All our existing 68000 applications 
will be able to run in emulation mode under PowerOpen,” says 
Martin. “We will have an absolute, rock-solid emulation on the 
new RISC environment.” 

Eventually, Apple will have Mac, Power, and Pink systems. 
“ ‘One size Fits all’ simply isn’t a reasonable approach anymore,” 
says Jim Groff. 

On one issue, at least, all parties are unanimous: They can 
make no time schedule whatever regarding the availability of 
software development tools for the PowerPC. The only environ¬ 
ment currently available is that on the RS/6000 workstation line. 
None of the API or AB1 extensions is available in the RS/6000, 


so no one will be able to begin development of PowerPC appli¬ 
cations software at least until those key components are finished. 
The software tool availability will probably lag behind the hard¬ 
ware by six to 12 months. This means that you can expect to see 
the first applications running native on the PowerPC platforms in 
late 1993. 

By then, Intel 80x86-based platforms may already have so 
much force in the market that the PowerOpen venture may have 
difficulty challenging it. Clearly, however, the IBM-Apple-Mo¬ 
torola triumvirate hopes that the promise of a low-cost RISC PC 
that will run Mac, DOS, and Unix applications will blunt some of 
the inertia being gained by the ACE consortium and allow Power- 
Open time to finish its product offerings before any potential 
competitors gain a stranglehold on the RISC PC marketplace. 

continued 
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THE FUTURE OF PERSONAL COMPUTING? 


Mimicking the Mac...and DOS 

TREVOR MARSHALL 


A key feature in the success of the 
PowerPC will be its ability to run 
current Mac, DOS, and Unix ap¬ 
plications, To do that, Power- 
Open will need to incorporate emula¬ 
tion software. In discussions about 
PowerOpen, Apple has demonstrated 
a commercial DOS software emulator 
(SoftPC) running Lotus 1-2-3 as an ex¬ 
ample of what could be achieved with 
software emulation technology. 

The question that remains unan¬ 
swered relates to operational speed. 
While it may be impressive to see the 
header screen of 1-2-3 on a Macintosh 
display, a commercially viable com¬ 
puter will need to be able to run the 
program at an adequate speed. It is still 
unclear whether this can be achieved 
using emulation technology. 

Nevertheless, Apple has been work¬ 
ing on 680x0 emulation technology 
using RISC CPUs, including the 
Am290GQ and the 88110, for several 
years now. Sources within Apple indi¬ 
cate that the company has achieved an 
emulation performance level that ap¬ 
proaches that of a Mac Hex, Although 
the 680x0 emulator itself is slower than 
the 68030 in the Hex, much of the time 
taken to execute a Macintosh applica¬ 
tion is spent running code in the Mac 
Applications Programming Interface 
ROM routines. In the PowerPC envi¬ 
ronment, these operating-system calls 
will execute in native mode, and the 
speed improvement gained in API func¬ 
tions will offset some of Lhat lost in the 
680x0 emulation itself. 

The other issue, of course, is com¬ 
patibility. The compatibility of die DOS 
emulator in PowerOpen ought to be 
adequate, since much engineering effort 
has been spent on PC emulators (for 
both RISC and CISC machines) in the 
last few years. Since Apple hasn’t made 


any of the results of its emulation tests 
publicly available, I can’t speculate on 
what compatibility issues will arise. 

How Do You Emulate a CPU? 

A microprocessor is made up of an in¬ 
teger execution unit, a register bank, a 
bus interface, and, sometimes, float¬ 
ing-point and cache circuits. Each CPU 
has an instruction set, which ensures 
that the data flows through each of the 
functional units in such a way as to exe¬ 
cute a program and do useful comput¬ 
ing work. Almost every CPU has a dif¬ 
ferent instruction set. Even those that 
are “compatible’ 1 (e.g,, the 68020 and 
68030 or the 386 and 486) add new in¬ 
structions with each new generation. 

Software running on a microproces¬ 
sor is dependent only on the program¬ 
ming model. As long as the CPU exe¬ 
cutes at least the instructions being 
used, the presence of enhanced op 
codes becomes important only when 
those enhanced modes are used. There 
are also a number of registers and op 
codes that are only available in super¬ 
visor or protected mode. Normally, 
applications software can’t use these 
facilities—they are reserved for oper¬ 
aring-system use and are emulated by 
the operating-system software (Appli¬ 
cation Binary Interface and ATX). 

For one CPU Lo emulate another (us¬ 
ing a different instruction set), you need 
software to simulate each op code of 
the original CPU. A block of memory is 
usually allocated to emulate the regis¬ 
ters, and a sequence of (host) instruc¬ 
tions is used to simulate the operation 
of the emulated microprocessor. 

Some emulators, called interpretive, 
fetch each instruction individually and 
emulate it. Other emulators store code 
that is used frequently (such as that re¬ 
siding in a loop) so that it only has lo 


pass through ihe interpreter once, mak¬ 
ing the emulation faster. Emulators that 
do this are called compiling or mixed¬ 
mode emulators. The aforementioned 
emulator that achieved Mac Hex speeds 
with the Am290QQ RISC chip was a 
mixed-mode emulator, Tt is reasonable 
to expect that Apple’s semicompila- 
tion technology will find its way into 
the PowerPC platforms. 

Will Emulation Be Fast Enough? 

Emulation speed is subjective. Soft¬ 
ware written for the 68030 may emulate 
more slowly on a PowerPC than it runs 
on a Mac Ilfx, but the mix of software 
that a user needs to run will ultimately 
determine whether the results are sat¬ 
isfactory or not. 

How hard will it be for the PowerPC 
to emulate the 68040 and 486? Very 
hard indeed. Emulators for the 68040 
have to handle the floating-point hard¬ 
ware in addition to the integer unit. 
They also have to handle 68030/68882 
emulation (with a totally different float¬ 
ing-point architecture). Similarly, 486 
floating-point is different from that of 
Ihe 386/387. Both CPUs are very com¬ 
plex. Indeed, the PowerPC core is not 
significantly faster (maybe just a factor 
of two to four limes) than the CPUs it is 
expected to emulate. 

So, the Uansition between DOS and 
Macintosh machines and PowerPC- 
based systems is likely to be slow and 
complex. At best, emulation will pro¬ 
vide only a partial solution to the prob¬ 
lems of interoperability. Unless Power- 
Open can make significant technical 
breakthroughs in emulation technology, 
both DOS and Macintosh boxes will 
be needed alongside the PowerPC un¬ 
til all the Mac and DOS applications 
software base has been ported to na¬ 
tive mode, running under PowerOpen. 


Both PowerOpen and ACE are trying to prepare for the fu¬ 
ture without totally cutting off the past. As Apple’s Jim Groff 
says, 'To succeed, any new environment will need a smooth mi¬ 
gration path and the ability to run existing apps.” It remains to be 
seen whether PowerOpen will be able to provide those features 
soon enough to be a success. ■ 


Kenneth M. Sheldon is Coast bureau chief and Owen Lin- 
derholm is a senior news editor for BYTE. Both are based in 
San Francisco. Trevor Marshall is a consulting editor for BYTE. 
They can be contacted on BIX as " ksheldon , " ff owenl> ” and 
^ tmar shall, " respectively. 
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66 The DECpc 433 
mixes top PC performance 
with networking and blazingly fast 
video performance. •• 


PC Magazine 
October 15, 1991 



Pretty hot stuff, 
huh? And that's 
not all PC 
Magazine felt fit 
to print about our 
DECpc™ 433 
Workstation, Just get a load of this: 
"The DECpc 433 adds value to the 
existing standard without sacrificing 
compatibility. What's more, this 
machine shows strength in an area 
where DEC knows a thing or two: 
the graphics workstation market/' 
And how about this: “At 
$5,999*. [this] machine is a PC 
designer's dream.” 



Of course, far be it from us to 
censor one of the best PC sources in 
the business. Especially when it 
comes to this quote (our favorite): 
“If graphics speed is important 
to you, give the DECpc 433 a 
long hard look/ 

Naturally, we encourage you to 
take them up on this suggestion. 

For more information on the 
DBCpc 433, or any PC in Digital’s 
line, call 1-80Q-PGBY-DEC, 
Or talk today to one of your 
local Digital 
Authorized 
Distributors. 


DIGITAL. THE OPEN ADVANTAGE. 

€> Digital Equipment Corporaiiun h l?92.The DIGITAL Lugo and DECpc ate trademarks of Digital Equipment Corporation. 486 and Intel Inside arc trademarks of Intel Corp. * U.5. Prong 



















Free i860™ Processor ami i860/APX Software! 

By now, you've probably heard about our industry-first 
4860™ Motherboard that packs the power of the Intel 
80486 CPU with the Intel 80860 RISC processor 
(i486™ + i860=4860), 

What you haven’t heard is that, 
for a limited time, when you buy 
a 4860 Mother Board with SMB of RAM, 

Hauppauge will give you an i860 RISC 
processor and the i860/APX operating 
system at no additional cost. 

Why give you this capability? Because 
you’ll enjoy a level of processor perform¬ 
ance never before seen in a PC. Our bet 
is that you’ll be so impressed, you’ll 
come hack lor more! 

A PC Revolution: In the PC environment, 
the4860 is a 486-based MotherBoard with the new 
EISA I/O bus. It runs over 2 times faster than 386 com¬ 
puters and delivers mainframe power for applications 
including CAD, LAN and desktop publishing. This board 
is fully compatible with DOS, IBM's OS/2, Novell 
Netware and SCO UNIX. What’s more, Hauppauge’s 
4860 supports up to 64 MBytes of memory without a 
RAM expansion board. 

RISC-Y Business: The i860 processor is ideal in com¬ 
plex applications, performing up to 25 million floating¬ 
point operations per second. It adds to the power 
of the 486, so you can run rings around ordinary PCs. 


By adapting Intel’s APX (Attached Processor Executive) 
software to our 4860 MotherBoard, we’ve created 
away to exploit the power of the i860 to give 
you practical multiprocessing, In fact, J860/APX 

provides a base for entirely new appli — 
cations made possible by the advent 
of the i860 RISC processor. 

Technical Features: 25 or 33MHZ 
486/860*4 Mbytes of high speed 
RAM expandable to 64 Mbytes shared 
between i486 and i860 processors 
• Socket for optional Intel Turbo Cache 
485™and Weitek4l67 ■ 8 EISA I/O 
slots* 64-bit expansion slot for 
optional high-speed graphic frame 
buffer ■ I parallel, 2 serial ports and 
a built-in PS/2-style mouse port, 

Enjoy a RISC-free investment. Our 4860 MotherBoard 
is designed with the world’s highest performing 
microprocessors. So you can have the world’s highest 
performing PCs and workstations. 

For more information, call 1-800-443-6284. 

Hauppauge Computer Works, Inc, 

91 Cabot Court 
Hauppauge, New York 
Telephone: 5l6-434l6( 

Fax: 516-434*3198 
In Europe (49) 2161-17 
1 n Au stra! i a: (7) 262-3 1 22 Aval lable at you r local computer deale r 

In England: 071-378-7309 




Trademarks: OS/2: IBM - Intel 386, I486, i860 and TUrbo Cache 485™: Intel Corp, ■ DOS and Xenix: Microsoft Corp. - 4860,4860 MotherBoard: Hauppauge 
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FEATURE 


Signal Processing 
for Multimedia 


AT&T's VCOS lets you harness the power of digital signal processing 
in your personal computer applications 

JOHN F. LYNCH AND NARCISO MERA 


W hen most people talk about multimedia, they 
focus on the ideal; the seamless integration of 
text, audio, speech, video, and data communica¬ 
tions on a persona] computer* But most personal 
computers don’t have the horsepower to handle the demands 
of multimedia, and that is often overlooked. Many multi- 
media functions require sophisticated, real-time signal pro¬ 
cessing, which historically has been too expensive and in¬ 
flexible for personal computer platforms—and beyond the 
experience of most applications developers* The Visible 
Caching Operating System (VCOS) from AT&T is designed 
to address multimedia’s digital-signal-processing gap. 

The VCOS consists of operating system routines, AT&T’ s 
DSP3210 Digital Signal Processor, and the VCOS Multime¬ 
dia Module Library* The VCOS is a real-time, multitasking 
operating system designed to give personal computers ac¬ 
cess to DSP-based multimedia functions. It is an open oper¬ 
ating system that supports the development of third-party 
multimedia applications and alternative signal-processing 
algorithms* The DSP3210 is a floating-point DSP designed 
for low-cost computer systems. It consists of a 33-million- 
floating-point-operation-per-second engine and a 16*7-mii- 
Iion-instruction-per second RISC ALU* It includes 8 KB of 
on-chip RAM, a serial port, and an external-memory inter¬ 
face that handles the Intel and Motorola microprocessor-bus 
protocols. The VCOS Multimedia Module Library consists 
of a broad range of DSP modules that perform functions 
(e*g*, speech and audio coding, speech recognition, data 
and fax modem operation, and Joint Photographic Experts 
Group video compression/decompression) that are designed 
to run under the VCOS kernel. 

The VCOS provides a common engine accessible to dif¬ 
ferent multimedia applications and platforms. It promises to 
make the power of DSP available to PCs, Macintoshes, and 
other platforms and to facilitate the development of multi¬ 
media applications that support these platforms* The result 
will be more powerful and widespread multimedia appli¬ 
cations* 


Whet’s in a Name 

Even though DSP technology is widespread, it has always 
been considered too expensive to include as part of a gener¬ 
al-purpose multimedia platform* AT&T has found a way 
around the cost issue by using a technique called visible 
caching , which enables a DSP to share existing system mem¬ 
ory with its host microprocessor. 

The VCOS kernel caches the code and data used by DSP 
functions on the DSP chip* This caching strategy is termed 
“visible” because it is the DSP algorithm developer, not the 
hard-wired logic on the chip, that determines what gets 
cached* Visible caching lets the DSP chip efficiently share 
host-system memory and eliminates the need for the expen¬ 
sive, dedicated static RAMs typically found in today’s DSP 
designs. In addition, visible caching provides for a close 
coupling between the DSP module that runs the signal-pro¬ 
cessing algorithms and the host CPU/operating system that 
provides the operating environment and the user interface. 

The VCOS kernel 


provides a flexible op¬ 
erating environment 
for signal-processing 
algorithms through its 
multitasking capabil¬ 
ity and its support for 
both real-time and 
non-real-time execu¬ 
tion. Multitasking lets 
the DSP3210 concur¬ 
rently support a vari¬ 
ety of applications 
(e.g., high-speed mo¬ 
dem data transfers, 
CD-quality audio cod¬ 
ing, and speech rec¬ 
ognition)* The VCOS 
kernel supports real¬ 
time execution via 


BVTE 


ACTION SUMMARY 


AT&T’s VCOS provides sig¬ 
nal-processing functions to 
personal computer applica¬ 
tions. It consists of the VCOS 
operating system routines, 
the DSP3210 chip, and the 
VCOS Multimedia Module Li¬ 
brary. Associated develop¬ 
ment tools let you develop al¬ 
ternative DSP modules. 
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SIGNAL PROCESSING FOR MULTIMEDIA 



Putting It All Together 


T o see how the VCOS works in the real world, consider 
the case of a PC-based telephone-answering machine. 
The figure illustrates the basic logical setup of such a 
system. It outlines the interconnections between the vari¬ 
ous digital-signal-processing modules and between the DSP 
modules and the host application. The modules shown are all 
included in the VCOS Multimedia Module Library, and their 
execution and interconnection are controlled and defined by the 
applications developer. 

The visible portion of the host application, the user interface, 
displays a control pane! for the answering machine that may in¬ 
clude a list of new message files, a list of old message files that 
have not been deleted, play and rewind controls, record new 
message control, and a volume control. 

The answering machine has four execution states: idle (wait¬ 
ing for your input or for an incoming call), playback (playing 
recorded messages), prompt (playing a prerecorded message to 
urge a caller to leave a message), and record (recording the call¬ 
er's message). The application control functions of the host de¬ 
termine which of the four states the machine should be in, based 
on your input. 

For example, whenever you request “play back a new mes¬ 
sage” by clicking on the appropriate control with your mouse, 
you trigger a call to a host playback function. This function 
executes a TaskLoad (playback) call to load the DSP playback 
task—consisting of the speech-decoder module and volume- 
control module—into memory. The speech-decoder algorithm 
decompresses the outgoing compressed voice samples, and the 
volume-control module adjusts the amplitude of the outgoing 
signal, based on the value in the volume-control parameter buf¬ 
fer, The XaskLoad(playback) is then followed by a Task- 
Start (playback) , which instructs the VCOS kernel to include 
the task on the execution list and start its execution, respec¬ 
tively. 


At this point, the host application begins reading the com¬ 
pressed data from disk and writing it to the first-in/first-out 
buffer using the FifoWrite( ) function. The speech decoder in 
turn reads a block of data out of the FIFO buffer every exe¬ 
cution frame and decompresses it. It writes this data to an all¬ 
in/all-out buffer, which feeds the volume-control module. This 
module applies the current volume-control value to the outgoing 
block and sends its output to the A/D/A device driver via an¬ 
other AI AO . (If at any point during playback you adjust the vol¬ 
ume-control slide bar, you cause the host application to update 
the value in the volume-control parameter buffer.) 

When it reaches the end of the message file, the application 
executes a TaskS top{ playback) call to inform the VCOS ker¬ 
nel to remove the task from the execution list. This also puts the 
answering machine into the idle state. 

The rest of the answering-machine system mirrors the play¬ 
back. The additional DSP modules needed are a touch-tone de¬ 
tector (DTMF detector), a telephone-line interface (TLI) status 
and control module, and a speech coder. 

When a call comes into the handset, the A/D/A device driver 
samples the incoming data and passes it to the DTMF detect 
module via an AI AO buffer. The application reads the tones 
detected by the DTMF module from the FIFO buffer (Fifo- 
Read()) and invokes the TLI status and control module to deter¬ 
mine the type of incoming call (e.g. f voice, modem, collect, or 
operator assist). If the call is voice, the application enters the 
prompt state (TaskLoad(prompt)) and plays your prompt mes¬ 
sage to the caller by passing the compressed prerecorded mes¬ 
sage from disk to the speech decoder using a FifoWrite () 
function call. 

After it plays your prompt, the application enters the record 
state and starts the speech coder (TaskLoad(record)) to re¬ 
cord the caller's message. After the caller hangs up, the host 
application executes a TaskStop(record) function call and re- 


frame-based block processing. A frame is a unit of DSP pro¬ 
cessing time; IG-millisecond frames are typical, but other 
frame intervals can be used. The operating system executes 
each task on the real-time execution list once every frame. Dur¬ 
ing a frame, each DSP task processes one block of data. The 
block size varies from task to task* and it is tied to the data rate 
of the given task. Frame-based block processing has two major 
advantages: deterministic processing and efficient utilization of 
DSP bandwidth. The VCOS kernel executes non-real-time 
tasks during the frame time left over after execution of the real¬ 
time tasks. 

DSP Programming Under the VCOS 

The VCOS-kemel development environment supports DSP al¬ 
gorithm developers and applications developers. Both are im¬ 
portant because few software developers are skilled in both 
areas. 

DSP algorithm developers usually specialize in a particular 
signal-processing discipline (e.g., speech compression/decom¬ 
pression, speech recognition, modems, and image compres¬ 


sion/decompression). They use a straightforward DSP pro¬ 
grammer's model and real-time debugging tools. The DSP 
programmer's model incorporates buffers used for communi¬ 
cation among DSP tasks and between the DSP chip and the host 
system. The model supports three basic communication-buffer 
types: first-in/first-out, all-in/a 11-out, and parameter. 

FIFO buffers are for asynchronous data streams. You would 
typically use FIFO buffers to play back compressed audio from 
disk. The host application reads the data from disk and writes it 
to the FIFO buffer, and the DSP task reads the data out of the 
end of the FIFO buffer. You use AI AO buffers for synchronous 
data streams (e.g., passing a block of decompressed audio out¬ 
put from the DSP chip to a D/A converter device driver). Pa¬ 
rameter buffers contain symbolically accessed data structures 
that contain status/control data. For example, you would pass 
volume and fade control for an audio application from the host 
application to the DSP task through a parameter buffer. 

The DSP programmer's model also lets an algorithm devel¬ 
oper direct how the VCOS kernel will cache the modules that 
make up a particular DSP task. Thus, a developer who has an 
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SIGNAL PROCESSING FOR MULTIMEDIA 


A TELEPHONE-ANSWERING APPLICATION 


Host interface Host functions DSP modules I/O 



The host application, consisting of a user interface and assorted control functions, accesses the DSP chip by calling 
various modules from the VCOS Multimedia Module Library. The modules communicate with host functions, with each 
other, and with the I/O systems through intermediate buffers. 


turns to the idle state. When you close down the answering-ma¬ 
chine system, the host uses the TaskUnload() function to re¬ 
move all the tasks associated with the answering machine from 
memory. 

A simple answering machine can be expanded to an auto¬ 
mated attendant by adding a text-to-speeqh DSP module. You 
could browse through a database of product information via 


telephone-keypad interaction. When you select a particular 
item, the host application would invoke the text-to-speech mod¬ 
ule to read back an ASCII file in the database that describes the 
product and its price and availability. The possibilities for such 
a system are numerous, and they demonstrate the flexibility of a 
system that uses a general-purpose DSP chip as opposed to a 
dedicated-function chip. 


intimate knowledge of a given module’s program and data flow 
can implement a caching strategy optimized for that module. 

An important piece of the DSP programmer’s environment is 
the VCOS Debugger, which provides DSP multitasking devel¬ 
opment support for the VCOS kernel. It lets you develop, exe¬ 
cute, and test DSP tasks made of interconnected sets of mod¬ 
ules. Once tested, these tasks can be used without modification 
in multimedia applications. The debugger executes on DSP- 
32 10-based plug-in cards available for PCs and Macs. It sup¬ 
ports symbolic referencing, disassembly, breakpoints, single 
stepping, and reading and writing both registers and memory. 
The debugger can use disk files to simulate non-real-time I/O 
while testing and simulating DSP modules and tasks. It is able 
to operate with A/D and D/A converter signals to simulate real¬ 
time I/O. 

Applications Development Under VCOS 
Multimedia applications developers have to design and imple¬ 
ment a user interface, program access to host operating-system 
services (e.g., file access), and control various multimedia 


functions. With the VCOS, applications developers don’t have 
to create their own multimedia services; they have access to the 
services provided by the DSP3210. 

Multimedia developers do not need special tools to access 
the VCOS. They can use familiar ones, such as Microsoft C 
Developer’s Toolkit and the Windows Software Development 
Kit, to connect blocks of DSP modules or tasks to perform 
needed signal-processing functions. 

The VCOS provides access to its DSP functions through a C 
function library, the VCOS Application Server. This host-resi¬ 
dent library provides an application programming interface 
that lets host applications load, execute, and communicate with 
DSP tasks running under the VCOS on the DSP3210. 

The same communication buffers (i.e., FIFO, AIAO, and 
parameter) available to the algorithm developer are also avail¬ 
able to the applications developer. Communication protocols 
between the host application and the DSP algorithm are speci¬ 
fied by the algorithm developer, who also specifies the mod¬ 
ule-execution order and data-buffer interconnections for each 
DSP module. (To see how the DSP modules work, see the text 
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Stand-Alone LCD Monitor £699.00 

This 10" black on white monitor is easy-to-read, yet compact. 
Resolution is 640x480 for sharp, Ricker-free image. Sharp's 
high refresh rate, triple supertwist nematic technology with 
back lighting provides a super bright, low radiation screen with 
a wide viewing angle. The adjustable monitor base is only 
29x14 cm. It lets you mount the LCD monitor on vertical 
surfaces or fold for transport. Comes with 1.5 m cable and VGA 
adaptor card. No external power required, IBM AT compatible. 


Popular Space-Saver Keyboard £99.00 

First successful alternative to conventional keyboard saves 60% 
desk space with a foot print of 27,3 x 15,2 cm. Has full travel 
tactilly responsive keys with standard left-right spacing for easy 
touch typing. 100 keys, compatible with IBM XT/AT PS/2, Many 
language versions available. 


9" VGA Monochrome Monitor £ 189,00 

640 x 480 resolution black on white screen with a foot print 
to match the Space-Saver Keyboard of only 25,0 x 25.7 cm. Tilt 
and swivel stand. No adaptor card included. 


To Order In Europe Call 44-306 -76718 

Fax 44-306-76742 

1 year warranty on all products shown. Order direct from stock with 15 
day full return privileges. Visa, Master/Eurocard charges and COD 
accepted. OEM and reseller volume discounts available. 

Atso Stocked a Serviced in: AUSTRALIA Tel 2-908-2777 . Fax 2-908-2331 



First Choice In SpaceSaver Peripherals 

Euro House * Curtis Road, 11 Old Water Yard * Dorking, Surrey 
UNITED KINGDOM, RH41EJ * Phone 306-76718 - Fax 306-76742 



box “Putting It All Together” on page 106.) 

In the VCOS Multimedia Module Library are functions to 
access DSP algorithms for V.32/V.29 data/fax modems, 
speech compression/recognition* audio compression/decom- 
pression, duaLtone modulated-frequency (DTMF) generate/ 
receive, and image compression/decompression modules. 
These algorithms enable applications developers to use the 
DSP321Q to create multimedia applications without first be¬ 
coming signal-processing experts. The continued development 
of algorithms by AT&T and third-party developers will ensure 
a growing array of DSP multimedia modules. 

Implementing the VCOS 

Personal computers that incorporate the VCOS on the mother¬ 
board are less than a year away. Meanwhile, AT&T and third- 
party developers will address the needs of current systems with 
ISA expansion boards and bus-mastering boards for EISA, 
NuBus, and Micro Channel architecture. The bus-mastering 
boards access system memory; they don't require their own 
memory. ISA-based boards need local memory because the 
ISA bus is too slow to shuttle information between system mem¬ 
ory and the DSP chip. Since the VCOS kernel loads modules 
into the DSP device's on-chip memory, a VCOS ISA board does 
not require an expensive fast-access memory subsystem. 

AT&T designed the VCOS kernel with portability as a prior¬ 
ity, Although DSP3210-based boards will be available for a va¬ 
riety of platforms, the code they execute will be identical; only 
the host applications will differ. 

The design considerations in a VCOS host system are 
straightforward. The DSP has bus master capabilities and can 
directly access system memory (except for the ISA platform, 
where the DSP can access only its local memory, which the host 
CPU can also access). Because the overhead in accessing sys¬ 
tem memory occurs mainly in acquiring the bus, not in doing 
the actual data transfers, the VCOS kernel uses block transfers 
to enhance access efficiency. Typically, it uses block transfers 
to move DSP modules into the on-chip cache. The DSP chip 
uses its own RAM for processing; system memory is used for 
long-term data and program storage. 

This scheme has the benefit of maximizing system-bus utili¬ 
zation and DSP performance—the chip runs much faster using 
on-chip RAM, Assuming that the DSP3210 takes 200 nano¬ 
seconds for an average system-bus access, most DSP tasks will 
require less than 2 percent of the bus bandwidth. Even the most 
demanding modules (e.g., speech recognition and V.32 data 
modems) will use less than 12 percent of the bus bandwidth. 

AT&T has tried to keep the size of the VCOS kernel and the 
associated overhead to an absolute minimum. The kernel is less 
than 400 32-bit words long, freeing most of the on-chip RAM 
for module execution. Context-switching overhead is just over 2 
microseconds, leaving most of the processing bandwidth for ap¬ 
plication execution. 

With the VCOS, AT&T has brought the power of DSP to mul¬ 
timedia. The VCOS meets the needs of many people, from 
computer manufacturers looking to deliver multimedia capa¬ 
bilities at low cost to applications developers looking for a capa¬ 
ble multimedia platform that doesn't require them to learn 
DSP. The VCOS is a complete solution that includes an innova¬ 
tive operating system, a DSP engine designed to easily integrate 
onto a motherboard, and powerful multimedia modules that en¬ 
able creative multimedia solutions. ■ 



Space-Savers 



10B BYTE* FEBRUARY 1992 


Circle 41 on Inquiry Card 
(RESELLERS: 42). 


John F. Lynch is VCOS program manager at AT& T Bell Labora¬ 
tories. Narciso Mera is senior applications engineer at AT&T 
Microelectronics. You can reach them on BIX do "editors , M 
















Who says a sood idea 
can’t be rushed? 


Maybe we can’t speed up your creative juices. But we can speed up your 
output. And free up your computer quicker than before. 

All with the new ColorPoint PSX color printer. 

Besides being PostScript language compatible, it comes with a faster chip, 
a bigger memory and a new memory management scheme. 

Which, in English, means it’ll ‘remember’ your entire job — not to mention 
everyone else’s. As well as process one image while printing another. 

Call 1-800-873-4561, dept. SI-J6, to find out more. 

About how your good—no, great—ideas can be rushed, after all. 
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ColorPoint 




Buy a ColorPoint PS or PSX between 11/1/1991 and 2/29/1992 and receive a free holiday vacation. 
















Introducing QEMM 886 v6 

Technology, art and magic make the 
best memory manager better still 


& 


Stealth: The Ultimate Weapon. QEMM 6 

introduces an amazing new concept Stealth. 

This new feature, the first of its kind, actually maps ROM into other 
areas of memory, resulting in a memory gain of up to 21 IK. Now 
you can load larger TSRs and device drivers into high-memory 
(the area above 640K), to give your applications more room. 
Stealth works on most IBM and IBM compatible computers. 

New Optimize Makes it Easier, qemm 6 

includes a completely new version of Optimize, the 
program which automatically 
configures and optimizes your 
memory. Now, it includes simple on¬ 
screen instructions, the ability to play 
"what-if" games, and a "view, 
browse and play" feature. 




What you can expect 

Automatic Memary 



Sgueeze: Flexible 
Memory at Start-up. 

Often TSRs you wish to load into 
high-memory require more memory 
while they are initializing than they do once resident. Squeeze 
recognizes this, and can temporarily increase a High RAM region 
during a program's load and initialization. 

flk Help for Beleaguered Laptop Users. 

QEMM 6 now fully supports mostBattery-operated 
laptops, with detection of "suspend/resume" 

Manifest Changes Destiny, qemm includes a copy of 
Manifest free. This amazing memory diagnostic and analysis tool 
is vital when configuring today's complex PC systems. 


Much More Speed. QEMM makes your machine faster, 
because it can place sluggish ROM into high-speed RAM. 
(QEMM is also a lightning fast memory manager.) 

Even More Memory. QEMM's VIDRAM feature extends 
conventional memory by 96K on EGA or VGA systems. VIDRAM 
disables graphics, but can easily be turned on or off. 




DOS 3.3 



DOS 4.0 



DOS 5.0 

Model 

DOS 

Pl°8 

Size 

Avail 

High 

Mem 

Avail 

HMA 

DOS 

Size 

Avail 

Avail 

HMA 

DOS 

$°8 

Size 

Avail 

High 

Mem 

Avail 

HMA 

IBM PS/2 80 

581K 

211K 

£4K 

572K 

21 IK 

64K 

62QK 

211K 

OK 

Compaq 20e 581K 

21 IK 

MK 

572K 

21 IK 

64K 

620K 

21 IK 

OK 

ALRVEISA 

562K 

211K 

64K 

573K 

21 IK 

64K 

620K 

21 IK 

OK 


More Memory 
by Default, 

QEMM's Optimize will 
now, automatically, find 
up to 211K of high- 
memory. No other 
memory manager is able 
to accomplish this feat. 

OEMM Shares 
Memory, qemm 

automatically gives 
programs any kind of 
memory they need (i.e. 
EMS or XMS). Other 
memory managers 
require manual allocation 
of memory, which means 
you have to change 
your config.sys file and 
reboot to change 
memory configurations. 


New Feature Highlights 


• STEALTH: Maps system ROMs 

INTO OTHER AREAS OF MEMORY. 

Potential memory gain: 211K. 

• NEW OPTIMIZE: Simple menu- 
ING INTERFACE, "WHAT-IF" MODE, 
"VIEW, BROWSE AND PLAY" MODES, 
AND FIVE NEW PARAMETERS. 

• SQUEEZE: Temporarily 
INCREASES A HlGH-RAM REGION 
DURING A PROGRAM'S LOADING. 

• Support for Suspend-Resume 

FEATURES ON LAPTOPS. 

• Ten new parameters for 
QEMM386.SYS and loadhi.com. 

• Support for SCAT shadow RAM. 



QEMM Practices Safe Memory 
Management. Optimize can now 
automatically detect areas which may present 
conflicts during operation. Additionally, PS/2 
users can sleep well, since QEMM recognizes a 
wide variety of adapters that may conflict with 
certain PS/2" 1 memory areas. 


Much More Compatibility. QEMM-386canrun 
Windows 3.0 in any of its three modes. 


Chart data is based on the following; Automatic Memory Gain: DOS 5 will 
automatically gain up to 76K (using the DOS=high and clevicehigh commands), 
QEMM v5 will automatically gain up to 172K (using QEMM's Optimize 
command and DOS=high), whereas QEMM 6 will gain up to 255K using the new 
Stealth feature, DOS-high and the new Optimize. As with any utility, these 
features are dependent on type of machine and application. All trademarks or 
registered trademarks are property of their respective owners. 

© 1991 Quarterdeck Office Systems 



Quarterdeck International Ltd., HIM House, Crofton Terrace, 

Dun Laoghaire Co. Dublin, Ireland 

Tel. (353) (1) 284-1444 Fax; (353) (1) 2844380 Tech. Support; (353) (1) 2844144 
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Applying the 
Internet 

Corporate, research, educational, governmental, and other real-world uses 

DANIEL P. DERN 


D espite ongoing and increasing press coverage of the 
Internet, remarkably few people outside the Internet 
community have a sense of what it is used for or whom 
it serves. The Internet is not an individual organization 
or network; it is a collective term for the many backbone, re¬ 
gional, and site data networks that it comprises—more than 
5000 networks in 33 countries. The name also refers to the 
more than 500,000 connected computers and the people they 
serve—roughly 3 million strong. 

Organizations join the Internet because it is convenient and 
because it is less expensive than establishing their own wide- 
area networks. There are economies of scale in turning to es¬ 
tablished networks as well as benefits in using existing network 
expertise. 

At the 56-Kbps-to-multimegabit rates typical of 
Internet links, dial-up connectivity is not an option 
for most people; its cross-enterprise connectivity 
means that even private networks would not suf¬ 
fice. Emerging carrier services like ISDN, frame 
relay, and switched multimegatait data service 
may offer adequate on-demand service, but the 
folks on the “other ends” also need some form of 
connection. 

The value of a network lies as much in whom ii 
connects as how it connects them. The Internet 
defines a common ground for internetworking 
communities and establishes a community of peo¬ 
ple and organizations that want to connect. 

The applications, services, archives, conversa¬ 
tions, communities, and other resources that make 
up the Internet easily fill a book (see reference 
i). From on-line library catalog access and col¬ 
laborative intercompany program development 
to news services, remote control of CD players, 
and browsing through gigabytes of software 
archives, the Internet has become home and fa¬ 
cilitator to leading-edge research and everyday 
business operations. 


And it 3 s growing. As Steve Cavrak of the University of Ver¬ 
mont (Burlington, VT) commented at a recent conference, 
“The most important piece of information for potential users 
to know is that the Internet is gigantic and is growing larger.” 
(For more information on the Internet, see the text box “Feed¬ 
ing the Internet,” July 1991 BYTE, page 184.) 

Replacing the Flying Researchers 

One of the driving motivations behind the development of 
the ARPANET, ancestor of today's Internet, was real-time 
access to remote resources: supercomputers, radio telescopes, 
weather analysis programs, and special databases, for exam¬ 
ple. The need for real-time access to remote resources is now 
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bigger than ever. A 7-bill ion-electron-volt Advanced Photon 
Source is being constructed at the Argonne National Laboratory 
in Argonne, Illinois (near Chicago). The APS is scheduled to 
start up in 1995 and will rely heavily on the Internet to support its 
many users. 

The APS is a high-energy x-ray source, delivering a beam up to 
10,000 times brighter than current devices. Each experiment (i.e., 
materials to be x-rayed and equipment to collect the data) is set 
up in the APS’s data-collection ports. Initially, the APS will have 
30 such ports, with up to 100 planned by the end of 1998. 

According to the DS-3 Working Group Report of the Commit¬ 
tee on Institutional Cooperation Network (Ann Arbor, MI), the 
APS’s x-ray beam will “permit studies of materials as complex as 
modem alloys, events as fast as chemical reactions, and biolog¬ 
ical systems as vital as the beating human heart.” (CICNet is the 
regional academic-consortium network for the seven-state area in 
the upper Midwest. The DS-3 working group was studying uses 
for 45-Mbps, or DS-3, network connectivity.) 

APS experiments will contribute to industrial research; medicine; 
nuclear-waste research; biotechnology of drugs, proteins, and 
viruses; physics; x-ray tomography aspects of chemistry imaging; 
and materials science. According to the report, “For the first 
time, it will be possible to visualize the physical behavior of ev¬ 
ery atom in an enzyme while the enzyme catalyzes a chemical re¬ 
action.” Also, “Work that previously took two years will now 
take a week.” 

In many cases, groups who are industrial competitors will be 
sharing data acquisition equipment to perform similar experi¬ 
ments, such as industrial macromolecular crystallography. But 
each group will perform its own tests; they won’t share data. 

According to the CICNet report, about 3500 scientists and en¬ 
gineers from national laboratories, educational institutes, and in¬ 
dustry are interested in using the APS. As of last June, 50 re¬ 
quests had been received for use of the initial 30 ports by teams 
of 10 to 40 scientists and engineers from associations of up to 10 
institutions. 

These scientists and engineers don’t all have to be physically 
present at the APS. They only need to send what they want put in 
the beam and the data acquisition equipment. Given the Internet's 

connectivity, their data 
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ACTION SUMMARY 


The value of a network lies as 
much in who it connects as 
how. From on-line library catalog 
access and collaborative inter¬ 
company program development 
to news services, remote con¬ 
trol of CD readers, and trolling 
through gigabytes of software 
archives, the Internet has be¬ 
come home and facilitator to 
leading-edge research and ev¬ 
eryday business operations. 
And it’s growing. 


can be “phoned home” 
to the commissioning 
groups. The images cap¬ 
tured at an APS port, ac¬ 
cording to the CICNet 
report, will produce data 
rates of several gigabits 
per second. Data for an 
experiment, before post¬ 
processing, would be 
about 16 gigabytes per 
day. The results are that 
researchers and scien¬ 
tists avoid major 
amounts of travel time 
and expense, Argonne 
avoids having to set up 
hotels for transient ex¬ 
perimenters, and other 
people’s travel sched¬ 
ules don’t drive APS ex¬ 
periment schedules. 

By the time that the 
APS goes on-line, the 
planned upgrade of the 


National Science Foundation network (NSFnet) infrastructure 
to DS-3 and higher rates, as part of the National Research and Ed¬ 
ucation Networking program, is expected to be in place. (For 
further information on NREN, see “Whither NREN?” and “A 
National Vision,” July 1991 BYTE.) 

Coupling Simulation Programs 

Many ecologists have turned to computer modeling simulations 
to aid in their study of the behaviors of ecosystems. By combin¬ 
ing models of individual components, researchers can study the 
behaviors of complex systems with greater accuracy. One way to 
do this is to combine the actual code of these models. But re¬ 
searchers are often in distant institutions—a less than ideal cir¬ 
cumstance for this type of programming effort. 

Another way to hook the models together is through network 
messaging. At the Colorado State University (CSU) Natural Re¬ 
source Ecology Laboratory (Fort Collins, CO), researchers are ex¬ 
ploring how they can use the Internet to couple their simulation 
programs. 

One simulation program, the Steppe model, created by William 
Lauenroth and Deborah Coffin, simulates the community dy¬ 
namics of grasslands (i.e., short-grass prairie) growth. Another 
program, the Century model, written by William Parton, Ver¬ 
non Cole, David Schimel, and Edward T. Elliott, simulates the dy¬ 
namics of organic matter and nutrients in soil. 

According to Tom Kirchner (Internet address tom@ chi oris. 
nrel.colostate.edu), senior research scientist at the CSU lab, “The 
Century model is fairly complex in how it looks at nutrients but 
represents the growth of plants in a relatively simple way. The 
Steppe model, conversely, has a lot of detail about the growth of 
plants and plant community dynamics but has a relatively sim¬ 
plistic view of soil resources.” 

The network mechanisms allow the group to couple the two 
simulations without merging the programs. “We can run the pro¬ 
grams on the same workstation, or on different workstations, as 
long as there's an adequate network connection.” 

At the University of Virginia’s Department of Environmental 
Science (Charlottesville, VA), Hank Shugart Jr. and others are also 
working with ecological modeling-simulation programs. Some of 
their projects include forest development and soil water. 

“We’re exploring how to connect models by letting them com¬ 
municate and share relevant information through network mes¬ 
saging, rather than by merging code,” notes Tom Smith, assistant 
professor in Shugart’s department. Using the Internet, the Century 
model running at CSU was coupled with a copy of the Steppe pro¬ 
gram running at the University of Virginia. 

Why are these groups using the Internet? Kirchner points out, 
“The universities are already connected, and our department ma¬ 
chines are already on the net. So it doesn't cost us any addition¬ 
al funds to use it to connect to another university’s systems, and 
getting connectivity was easy. Also, connecting to an application 
across the Internet uses the same programming that connects the 
models within the university network or even on the same ma¬ 
chine. Only the target-system name changes, and that can be giv¬ 
en as a command-line argument. 

“This type of connection is something you wouldn’t want to do 
via modems. These are loosely coupled models, so the amount of 
data exchange is low, relative to the amount of computation. It’s 
one of the many kinds of applications that Internet connectivity 
is the ideal answer for. Even if we have dozens of interacting 
models across the country, each party only needs to be sure it’s 
connected to the Internet.” 

Having demonstrated the success of Internet-coupled ecology 
models, Kirchner expects that CSU’s group and others will net¬ 
work more models. He notes, “This approach means we can 
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collaborate across distances yet do our individual programming 
independently. The Internet is continually connecting us to more 
people we want to collaborate with. It’s an essential part of our re¬ 
search facilities, and there is no real alternative resource.” 

Need an Archive? Ask Archie 

For many people, particularly programmers and engineers, the In¬ 
ternet means “info-booty”: shareware and freeware source code, 
documents, graphics, and data sets available by File transfer 
downloads and from E-mail servers. Sites like UUNET and The 
World each have several gigabytes’ worth of publicly available 
archives. These are but two of the hundreds of sites with archives 
accessible via these methods. Even admitting a fair amount of re¬ 
dundancy among archives, it still adds up to about 100 giga¬ 
bytes, and new sites and offerings are coming on-line every day. 

With so many different archives, it can be hard to Figure out 
where (and at what network address) to access the items you 
want. If you don’t know what you want beyond compilers or 
CP/M applications, it’s even more overwhelming. 

Ibe “archie group” at McGill University (Montreal, Quebec, 
Canada) has one solution to the problem: archie (archive without 
the v), the Internet Archive Server Listing Service (for access, see 
reference 2). Archie is a central database of information about In¬ 
ternet-accessible archive sites, plus server programs that provide 
access by telnet, anonymous file transfer protocol (FTP), 
E-mail, and the Prospero distributed computer system. 

The archie database maintains a list of hundreds of Internet- 
reachable sites that contain archives of software, documents, and 
data sets. These archives can be searched based on criteria such 
as string matching, site lists, site contents, and software descrip¬ 
tions. In addition to Unix programs, software archives include 
VMS, DOS, Amiga, Macintosh, and other programs. 

The associated archie programs and interfaces allow you to 
“telnet” and perform direct database queries and searches, down¬ 
load lists by FTP, and send messages to an E-mail server that 
automatically returns site listings or the results of searches. These 
results can be compressed using the Unix compress utility. 

The main players in the archie group have been Peter Deutsch 
(peterd@cc.mcgill.ca) and Alan Emtage (bajan@cs.mcgill.ca), 
manager and senior analyst, respectively, in the Computing Cen¬ 
tre’s Unix support group, and Bill Heelan (wheelan@cs.mcgill.ca), 
a systems programmer in McGill’s School of Computer Science. 
But, like many projects in the Internet community, Emtage notes 
that “code, information, and advice have been provided by nu¬ 
merous other people at McGill and around the world.” 

How many archive Files are available on the Internet? Emtage 
estimates that archie servers as of fall 1991 provide pointers to 
around 1 million files at 900 sites, adding up to over 70 giga¬ 
bytes of information. And Five to 10 new sites are added to the 
database each week. “This is not an estimate of the number of Files 
on the entire Internet but just what we keep track of in our 
database,” he points out. As of November 1991, archie tracks 
only Unix archive sites. However, the archie group plans to also 
cover non-Unix sites, beginning with DEC VAX/VMS sites. 

Through archie’s interactive and E-mail interfaces, its sites 
serve people on five continents. Numerous archie servers are 
running all around the world. (Rudimentary synchronization is un¬ 
der way with Australia, Finland, and the U.S.) 

Satellite archies index only the archives in their own countries. 
This minimizes Internet traffic for redundant retrievals over of¬ 
ten-congested transoceanic links. Global archies track all known 
archives worldwide (currently, Unix only). According to Em¬ 
tage, “We soon expect new archie servers in the U.S., and source 
code has been distributed to sites in Japan, Brazil, Germany, 
England, and Sweden, who may set up their own servers.” 

continued 
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As archie's locating service becomes more well known, the re¬ 
quest-line volume has grown dramatically. In November 1990, the 
archie server at McGill received about 30 log-ins per day. As of 
September 1991, combined archie requests to the McGill server 
for files and for compressed listings of file sites averaged well over 
2600 per day (an estimated 4000 worldwide). These requests 
come from all known countries on the Internet, Emtage reports, 
including the U.S.S.R., Poland, Taiwan, Singapore, Iceland, and 
South Africa. 

Browsing Through Distant Libraries 

The software and technical files found in archives appeals most¬ 
ly to the engineering and programming communities. However, 
there's another class of information, usually in database form, that 
has an even wider appeal: library catalogs. 

The marriage of libraries with computer networks is another 
fasL-growing area of Internet application. Many individual cata- 

T 

1 here’s another class 
of information, usually 
in database form, that has 
an even wider appeal: 
library catalogs. 



logs are already on-line. Many libraries are networked, and many 
colleges, universities, and other schools and institutions are on the 
Internet. It's a logical next step to make their on-line catalogs 
reachable via the Internet and, in the long term, to deliver ac¬ 
cess to other on-line information, from CD-ROMs to digitized 
images. 

Can't find a book in your local library? Log on, telnet over, 
and search through the catalogs of a few other libraries. Once 
you've located the book you want, your local library can proba¬ 
bly request it through fnterlibrary Loan, 

The number of library catalogs accessible through the Internet 
is growing as quickly as the Internet itself. Marian Bremer, man¬ 
ager of corporate libraries for Bolt, Beranek, and Newman (Cam¬ 
bridge, MA), reported in July that “over 270 on-line library cat¬ 
alogs, 120 of them international, including libraries in Germany, 
Mexico, New Zealand, Australia, Israel, Switzerland, Sweden, and 
the U.K., are listed in HYTELNET.” HYTELNET is an MS- 
DOS-based hypertext database of Internet resources (for access, 
see reference 3). 

Representative library resources on the Internet include the fol¬ 
lowing: 

* The Research Libraries Information Network (KLIN), an on-line 
bibliographic database of over 40 million records, representing cat¬ 
alogs for over 100 special collections, archives, and research li¬ 
braries. It includes not only books but also government records, 
maps, music scores, sound recordings, fdins, and photographs 
(for access, see reference 4). 

* Over 200,000 titles emphasizing business, electrical engineer¬ 


ing, and psychology at the University of Colorado at Colorado 
Springs (arlo.colorado.edu; log in as ARLO). 

* Partial access to the cataloging records for the Library of 
Congress (telnet to dra.com), 

* On-line catalogs at Boston University (Hbrary.bu.edu), UR- 
SUS at the University of Maine, Cleveland Public Library, Har¬ 
vard University (hollts.harvard.edu), and many more. 

The K-12 Community 

Kindergarten-through-twelfth-grade groups have sprung up with¬ 
in Usenet (alt.kl2), along with E-mail gateways between the In¬ 
ternet and the Free Educational Mail network of more than 150 
BBSes, which serve these students and educators around the 
world. But Internet connectivity means more than E-mail and 
BBS communications. Its hallmark Is real-time applications. 

For the past eight years, the Interactive Communications and 
Simulations Project at the University of Michigan School of Ed¬ 
ucation (Ann Arbor, MI) has been giving students empirical 
learning experiences. The students participate in interactive role- 
playing simulations and other activities through programs and 
scenarios run in ICS's Confer computer-based conferencing fa¬ 
cilities. 

The ICS effort grew out of simulations of the Arab-Israeli con¬ 
flict created in the 1970s by Edgar Taylor, then a political science 
graduate student. In the late 1970s, says Taylor, “we ran role- 
playing simulations, using the computer as a means of commu¬ 
nication but with all the students physically gathered together. By 
the 1980s, it became clear we could disperse the students; we 
saw how we could use computer-conferencing systems to facil¬ 
itate this.” 

Over time, the ICS “curriculum” has expanded. ICS provides 
materials defining the roles, scenario, rules, and other essential in¬ 
formation. “Our simulations all involve students playing 'real 
roles,' rather than making up their own characters,” Taylor notes. 
In addition to the original Arab-Israeli scenario, which has 55 
roles (character slots) available, there are two other role-play¬ 
ing simulations intended to Leach political and social science: 

* Writing a new U.S. Constitution, with 70 characters drawn 
from the past 200 years of American history. Characters include 
Thomas Jefferson, Jane Addams, Barry Gold water, Clare Booth 
Luce, and Martin Luther King Jr. 

* Environmental Decisions, which involves planning a major 
dam project in Africa including evaluations of its environmental 
impact. This simulation has 40 characters including Rachel Car- 
son, James Watt, Henry David Thoreau, Petra Kelly, and Gama! 
Abdul Nasser. 

There are also two other current ICS projects; 

* The International Poetry Guild, enabling students to write po¬ 
etry and put journals together within the conferencing system 
and, ultimately, publish a collection of their work electronic ally. 

* The Earth Odyssey, where students interact with travelers who 
respond to queries regarding social, environmental, and other 
information. In semesters when no expeditions are scheduled, 
previous “canned” trips are rerun. (E-mail links to live expeditions 
via packet radio have also been contemplated.) 

What began as a project within Michigan now has participants 
from around the world: 29 states, three Canadian provinces, and 
20 countries overseas, so far. Taylor estimates that over 10,000 
students from nearly 400 schools have been ICS “players.” 

“The Confer 0 conferencing system on the University of Michi¬ 
gan's mainframe acts as host, providing store-and-forwarding 
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or to order direct, call us today. 

And put the whole world at your 
fingertips. 

CompuServe 

800 848-8199 

Outside U.S. and Canada: 614-457-0802 
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APPLYING THE INTERNET 


mediation of the activities/’ explains Clancy Wolf (clancy 
J_wolf@iim.cc.uniich.edu), associate director at ICS. “Students 
must have an interactive connection to our system. Confer permits 
public group discussions as well as messaging and also contains 
previous messages, information bases created by die ICS staff, and 
other material .” 

Many schools are connecting to the ICS projects using dial-up 
services, SprinlNet, and odier commercial mechanisms. How¬ 
ever, observes Wolf, “More school districts and slates are getting 
connected to the Internet, and that’s how they’re connecting to our 
system and Confer.” (For access, see reference 5.) 

Getting Back to Business 

Internet usage was once restricted to research, education, and 
government-agency activity only—no for-profit or commercial 
traffic needed apply. But as Public Data Internets offer com¬ 
mercial, unrestricted connectivity, their users are not bound by 
these limits for traffic only within and among the appropriate 

internet technology seems 
to have finally made the transition 
from obscurity to popularity. 



portions of the Internet. (For example, no commercial traffic is al¬ 
lowed over the NSFnet backbone. The Commercial Internet Ex¬ 
change establ ished by the PDIs enables PD Is to exchange iraffic 
without sending it over the NSFnet.) Hundreds of companies 
are, in fact, turning to commercial PDIs like Advanced Network 
and Services (Elmsford, NY), Performance Systems Interna¬ 
tional (Reston, VA), and UUNET Communications Services 
(Falls Church, VA) to be pari of the Internet, 

Software Tool & Die (ST&D), a Brookline, Massachusetts- 
based Unix consulting firm, links to the Internet through 
UUNETs AltcrNet and also through NEARnet (Hie New England 
Academic Research Network) and uses the company’s Internet 
connectivity for many software development and related activi¬ 
ties, “We’ve done consulting contracts, including porting a ma¬ 
jor software product, where we never met in person with the cus¬ 
tomers,” observes Barry Shein, president of ST&D, “All the 
work was done via Internet connections, lelnetting from our Unix 
system to our customers’ systems, conversing by E-mail, trans¬ 
ferring files, and so forth." 

ST&D also runs The World (for access, see reference 6), the East 
Coast’s answer to Portal and The Well, and one of the First of a 
new breed of public-access BBSes: a public-access Internet site. 
With a cluster of Sun Microsystems’ workslations and servers run¬ 
ning SunOS Unix, The World is one of hundreds of public-access 
Unix systems scattered around the world. On public-access Unix 
systems, anyone with a personal computer and a modem can get 
an account by simply paying the fee. ST&D T s The World is one 
of the larger public-access Internet hosts, with more than 500 
active accounts. 

What distinguishes The World (and several other public-ac¬ 
cess Unix systems) is that they are Internet sites, providing not 
only Usenet, E-mail, and archive services, but also a suite of 


real-time applications like file transfer, remote log-in, and con¬ 
ferencing. 

The Internet Relay Chat (IRC), for example, is a real-time 
“chat” system that replicates everyone’s input to Lhe others whose 
computers are “tuned” to the same topical “channel.” During the 
Persian Gulf war, I “listened” briefly as dozens of people from all 
over the world—from Germany to Finland, Israel, and Aus¬ 
tralia—made comments and discussed events. There were oc¬ 
casional pauses as certain people had to don gas masks. More 
recently, as Hurricane Bob swept Lhe East Coast and my apartment 
was without power, I logged into The World with my battery-pow¬ 
ered portable and chatted briefly on the “hurricane” channel. 

“The World itself is an Internet application,” suggests Shein. 
“People telnet and log into us all the time to access our archives 
and use services like the IRC. Professional groups such as law 
firms are considering systems like ours as access methods to le¬ 
gal libraries and databases.” 

Outsourcing wide-area interoffice connectivity to the PDIs 
saves money and bandwidth for many. But the added value of the 
Internet is the community that you can plug into. 

Only the Beginning 

Developers within the Internet community have put together 
products and toolkits for Internet and internetworking applications. 
Many are available from Internet public-domain software archives; 
others are available from commercial vendors. 

Bui this is only Lhe beginning. Internet technology seems to 
have Finally made the transition from obscurity to popularity: 
More services, applications, and users motivates building more 
networks, bandwidth, and connectivity; greater availability of 
networks, bandwidth, and connectivity encourages more oppor¬ 
tunities for new services, applications, and users. 

What began as a serendipitous experiment in a strange form 
of multiplexing is evolving into the computer-based tdcphonc/post 
offlce/CB radio/water cooler of tomorrow. The next time you 
hear about the Internet, remember that you, too, could be using 
it—in your work, education, or community, or to explore your per¬ 
sonal interests. ■ 


Daniel P. Dern is a freelance technology writer based in Wa¬ 
tertown. Massachusetts. You can reach him on the Internet as 
“ddern@worldstd*com or on BIX e/o “editors/ * 1 2 3 4 5 6 

REFERENCES 

1. For the Internet Resource Guide and a list of Internet service 
providers: NSF Network Service Center (NNSC), BBN Systems & 
Technologies (Cambridge, MA) or nnsc@nnsc.nsf.net. 

2. For archie: Telnet to nearest archie server; for example, 
archie.megi 11,ca (132.206.2.3) for McGill University; archie.funet.fi 
for Finland; or archie.au for Australia (log in as “archie,” no pass¬ 
word). Fora list of valid commands: “help.” 

3. For HYTELNET: WUARCHIVE.WUSTL.EDU, WSMR-SIM- 
TEL20.ARMY.MIL, or VAXB,ACS,UNT.EDU (via anonymous 
FTP), 

4. For RLIN: (800) 537-7546 or bl.ric@rlg.stanford.edu (a pay-for- 
use service). 

5. For ICS: (313) 763-6716 or ics@um.cc.umich.edu. 

6. For The World: Software Tool & Die (Brookline, MA), (617) 
739-0202 or info@world.sttl.com. 
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Windows acceleration plus: 

• 32,768 colors 

• Graphics processor 

• High resolution • VRAM 

• High refresh rates • DRAM (optional) 

wr ^ _ 

P a* -mm 


vi:--- 
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liifliPHW The top. The leader in optical storage. Since 1988, 
Pinnacle's been the world's leader in optical storage solutions, shipping 
more systems than any other company. 


featuring the new Sony 3.5" mechanism. With its 38 msec access time, IjMIBlfHIHW over Bernoulli® and Syque 
the REO-130S is the perfect storage solution for personal computing, offers a lower cost per megabyte compared to i 

desktop publishing, multimedia, data distribution competition. Users now need fewer disks while 

and backup. capacity at a lower price. 
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Company 

Per Disk 
Price 

Per Dtik 
Capacity 

Price For 

5 Diski 

Capacity 
Of 5 Disk* 

Drive 

Price 

Pinnacle Micro RE0-130S 

S 79 

128 MB 

S 395 

640 MS 

SI 995 

Iomega Bernonll i' w '90 

229 

%m 

1115 

450 MB 

1149 

Syquesr (PLIj 88 

229 

88 MB 

1390 

440 MB 

1199 






























Optical Technology 


| has distinct advantages over the Bernoulli* and 
Syquest 1 " technology. Since optical drives use laser technology to store 
information there is no chance of head crashes. 3.5" optical has a much 
smaller footprint than 5.25" magnetic but holds 40% more data. 


Reliability 


|of optical media is 15 years (shelf life) - that's 3 times 
longer than Bernoulli ' and Syquesf" magnetic disks. Since the 3.5" 
cartridges are removable, optical remains the most secure way af storing 
your data into the future. 


IHt VrriigbTOl^t COMPANY 


HISBUlWlffilBIl for 3.5" optical disks have both ISO and ANSI 
standards to support the technology, while Bernoulli 3 and Syquest™ 
have none. Each 3.5" disk can be recognized in any 3.5" ISO/ANSI 
standard optical drive. 


The Pinnacle Advantage 


[is dear. Pinnacle Micro dominates the optical 
storage industry by offering the largest selection of 3.5" and 5.25" 
optical drives and disk changers. Interface kits are available for MAC, 
SUN, DEC, IBM and compatibles. The Pinnacle. Your next storage system. 
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STATE OF THE ART 



BUILT FOR SPEED 


The advancing architectures of chips and systems 
are changing the face of computing 


BOB RYAN 


T he past five years has seen an explosion in the com¬ 
plexity of personal computer software. GUIs abound, 
and million-line application programs seem the norm 
rather than the exception. The processing demands 
of such software strain the capabilities of even the 
most sophisticated desktop computers. With a future that in¬ 
cludes multimedia applications and object-oriented operat¬ 
ing systems* the need for faster, more powerful hardware is 
imperative* 

To create faster computers, you build from the ground up. 
For desktop machines, this means starting with the micro¬ 
processor The next few years will see advances in semicon¬ 
ductor manufacturing, chip packaging, and microprocessor 
architecture that will drive the performance of the next gen¬ 
eration of processor chips past 100 million instructions per 
second. In addition, advances in systems design will make it 
easier to deliver most of that microprocessor performance to 
the end user* Powerful processors coupled with sophisticated 
systems designs can provide the type of platform needed to run 
ever more sophisticated software systems. 

This month's State of the Art section examines how pro¬ 
cessor and systems designers plan to meet the challenges pre¬ 
sented by the latest developments in software technology. 
This article concentrates on processor and system architecture. 
Another article, “Reshaping the Microchip,” looks at basic 
chip technologies and how they are evolving. Finally, “Sup¬ 
port Your Local CPU” examines how the use of coproces¬ 
sors can boost your system performance. 

Bottoms Up 

Processor designers have two basic strategies for increasing 
processor speed: They can decrease the average time needed 
to execute each instruction, and they can increase the average 
number of instructions executed per clock cycle. Although 
interrelated, these two strategies are not strictly complemen¬ 
tary, You can, for example, increase the number of instructions 
executed per clock cycle without necessarily decreasing the ex¬ 
ecution time of each instruction* 


In increasing the performance of a processor—or in creat¬ 
ing a new class of processors—designers can call on a num¬ 
ber of technologies and techniques to implement Ihe two 
strategies. These techniques fall into three primary areas: the 
architecture, the semiconductor process, and the packaging. 

A processor’s architecture describes the internal arrangement 
of a chip’s components and how these components interact. 
Details described by the architecture include the instruction set, 
the use of caches and pipelines, the structure of internal bus¬ 
es, and the number and arrangement of functional units. Pro¬ 


cess technology describes the 
materials and the manufactur¬ 
ing techniques used to make a 
chip* Different processes yield 
chips with different character¬ 
istics. Packaging describes how 
a processor integrates with its 
surroundings in a functioning 
system. Packaging can deter¬ 
mine the speed at which you 
can get signals on and off a pro¬ 
cessor chip, which, in turn, de¬ 
termines ihe overall speed of a 
system. 

The Process and the 
Processor 

Like any IC, a processor is 
made up of many thousands— 
and these days, millions—of 
transistors. Each transistor is 
an electrical switch that can be 
either open or closed, based on 
the state of its inputs. The size 
of the transistors used on a chip 
directly affects the speed at 
which a transistor can switch 
from one state to another, and 
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CLOCK SKEW 
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—^ Output A 
—^ Output B 
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Input 0 
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Input 2 

c) 

Input 0 
Input t 
Input 2 
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—Output B 


—^Output A 
—Output B 


Input 0 
Input 1 
Input 2 


Time 

_ N ew i np uts are app li ed; 

0 outp uts ref I ect f oreig n i n put. 


Not all outputs reflect the inputs. 
Sampling the outputs here and 
providing new inputs yields 
erroneous results. 


The outputs reflect the inputs. 

You can safely sample the outputs 
and apply the new inputs. 


Figure 1: Clock skew occurs when the inputs sent to a chip don't have time to propa¬ 
gate the proper outputs before the outputs are sampled In (a), as inputs are initially 
applied to the system, the outputs still represent the state of the previous inputs. As 
the signals propagate through the system , the different lengths of the processing 
paths result in some of the outputs reflecting the new inputs before others (h). 
Sampling the outputs at this time gives false results due to clock skew. Only when 
all the input signals have had time to propagate outputs do you get legitimate 
results (cf You can then apply new inputs. The time difference between (a) and (c) 
represents the latency of the system , Sampling the system at intervals shorter than 
the latency period, as in(b) r risks seeing the effects of clock skew . 


thus the potential speed of a processor as a 
whole. All things being equal a chip with 
smaller and, therefore, faster transistors 
will be able to work at a higher clock fre¬ 
quency than one with larger and slower- 
switching transistors. 

This smaller-is-fas ter rule reflects that 
switching a transistor from one state to an¬ 
other is a physical phenomenon. To switch 
states to match its inputs, a transistor is 
required to physically move carriers of 
electrical charge—either elections or elec¬ 
tron holes—from one location to another. 


BYTE 


ACTION SUMMARY 


Our basic models of computing 
and computer systems are un¬ 
dergoing a fundamental change 
caused by revolutions in the 
design and manufacturing of 
chips. The key to understanding 
the future of computing is un¬ 
derstanding the impact of the 
technologies that drive it. 



The shorter the distance that the carriers 
must move (he., the channel lengthy in 
semiconductor parlance), the faster the tran¬ 
sistor can switch from off to on and from 
on to off. Thus, the smaller the transistors 
that make up a circuit, the faster the circuit. 
The size of each transistor in a circuit is 
entirely dependent on the manufacturing 
process used to create the circuit, which 
determines the size ofthe components that 
can be engraved on the surface of a chip. 
Today, most advanced commercial pro¬ 
cessors, such as the Motorola 68040 and 
the Intel 860, are created with submicron 
technology: The process used to manu¬ 
facture these chips can create components 
separated by less than 1 micron. The num¬ 
ber used to describe a particular process 
{e.g., 1 micron) is called the geometry, or 
resolution, of the process. 

Decreased switching times (and thus in¬ 
creased switching speeds) is not the only 
benefit you derive from progressively fin¬ 
er transistor geometries. Smaller transistors 
also means that more transistors will fit 
on one circuit. In the case of processors, in¬ 
creasing the density of transistors on a chip 
lets designers put more of the CPU’s com¬ 
ponents (e.g., cache memories and float¬ 
ing-point processors) onto a single chip— 
components that once required discrete 
support chips. Anytime designers elimi¬ 
nate off-chip connections, they greatly in¬ 


crease the speed of a system. 

The progression to packing more func¬ 
tions onto denser chips is called integra¬ 
tion. It not only enables processors to be 
built with their own on-chip caches and 
FPUs, but it also permits the quadrupling 
of memory density every three years. In¬ 
tegration is the force that drives the per¬ 
sonal computer revolution. 

The Packaging Problem 

Processors are state machines; the outputs 
they produce are entirely dependent on 
their input voltage. However fast they may 
seem, though, processors do not change 
state instantaneously. Every 1C has a la¬ 
tency period in which the internal transis¬ 
tors change in response to a change in the 
input level. 

The component that drives the opera¬ 
tion of a processor is the clock. The fre¬ 
quency of a clock determines how many 
limes a processor changes state per sec¬ 
ond and sets a processor’s throughput. All 
things being equal, a processor that uses a 
40-MHz clock will have twice the through¬ 
put of one that uses a 20-MHz clock. 

A processor’s latency determines how 
fast you can drive it. If you drive a pro¬ 
cessor faster than it can process its inputs, 
you wind up with dock skew (see figure 1). 

As transistors get faster, however, pro¬ 
cessor latency plays less of a role in limit¬ 
ing performance. At very high frequen¬ 
cies, processors have problems getting 
signals on and off a chip fast enough to 
support the decreased period of their clock 
(the period is the inverse of the clock fre¬ 
quency; a 100-MHz clock has a period of 
10 nanoseconds and requires a processor 
with a latency less than this period). 

Interfacing a processor to the rest of a 
system—getting the signals to and from 
it—is a function of packaging. As clock 
speeds get much above 50 MHz, current 
chip interfacing technology will not be 
able to deal with the higher speeds. De¬ 
veloping technologies are being designed 
to overcome the limitations of current 
packaging (see “Reshaping the Microchip” 
on page 137), 

Elements of Design 

Although packaging and manufacturing 
technologies are vital in producing faster 
processors, it’s the processor’s architec¬ 
ture that differentiates the performance of 
one CPU from another. In years to come, 
architecture will play an even greater role 
in determining processor performance (see 
the text box “Moore’s Law Meets MIPS” 
on page 125), 

The most apparent element of a proces¬ 
sor’s architecture is its instruction set. An 
instruction set is the face that a processor 
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Moore’s Law Meets MIPS 


DENSITY AND PERFORMANCE 



• Number of transistors ' MfPS - Millions of instructions per second 

Figure A: When plotted side by side ; the number of transistors in Intel 80x86 
family ofprocessors and their native MIPS ratings at introduction follow nearly 
parallel curves. The P5 is expected to sunder the relationship between density 
and performance by incorporating increased on-chip parallelism. 


rogre$$ in microprocessor per¬ 
formance has advanced along a 
regular path since the introduce 
lion of the 4004 in 1972. The 
main determinant of processor perfor¬ 
mance has been density: the number 
of transistors that can be put on a single 
chip. Even with the architectural ad¬ 
vances from 4 to S to 16 to 32 bits, the 
mil li on-ins trued on-per-sec ond {MIPS) 
curve slavishly followed the density 
curve. 

In the past, density was such a dom¬ 
inant determinant that Moore’s Law 
(which is a statement of the projected 
abilities of semiconductor manufac¬ 
turing technologies to increase transis¬ 
tor density over time) became the key 
predictor of processor performance. 

Take the Intel 80x86 family of mi¬ 
croprocessors. From the introduction 
of the 4004 to the 1989 introduction of 
the 486, transistor density and MIPS 
advanced in lockstep. If Intel's greater- 
than- 1QQ-MIPS predictions for the P5 
pan out, however, the lockstep will be 
broken this year. With greater empha¬ 
sis on RISC technology and parallel 
instruction execution, the P5 appears 
poised to accelerate the rate of perfor¬ 
mance increase over that of previous 
generations of processors. 

The measure used to isolate silicon 
performance from the effects of com¬ 
piler and system design is native MIPS . 
It’s simply defined as the number of 
instructions executed per clock pulse 
multiplied by the number of dock puls¬ 
es per microsecond. It’s an elegantly 
simple way to isolate and compare 
hardware throughput across the gener¬ 
ations of a family of processors (it pro¬ 
vides neither a measure of the ultimate 
performance of a complete computer 
system nor a valid comparison of per¬ 
formance w ith other families of pro¬ 
cessors). 

To examine the impact of parallel 
architectures on processor performance, 
I plotted tile native MIPS ratings for 
several generations of the Intel 80x86 
processor family as well as the transis¬ 
tor density (see figure A). 

The density plot shows the increas¬ 
ing benefits of transistor integration. 


It’s real-world proof of Moore's Law, 
The native MIPS rating for each pro¬ 
cessor is the value specified by Intel 
for the initial version of each genera¬ 
tion, It’s clear from the MIPS curve 
that performance improvement and 
density increase at a similar rate until 
you consider the P5, At that poinU the 
performance contribution of parallel 
architectures causes the curves to di¬ 
verge. 

As multiple on-chip processing func¬ 
tions increase parallelism, the effects 
of executing more than one instruction 


per clock pulse will add another strong 
contributor to drivers of chip perfor¬ 
mance. Although the 8086 may have 
required an average of 20 or more clock 
pulses to execute a single instruction, 
some processors today have reached 
the range of two to three instructions 
per clock pulse. Chip researchers are 
exploring architectures that will, in this 
decade, let you execute tens of in¬ 
structions simultaneously. The days of 
Moore’s Law being an accurate pre¬ 
dictor of performance appear to be 
numbered. 
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Rack & Desk 
PC/AT Chassis 


-""passive 

Backplanes 


Integrand's new Chassis/System is not 
another IBM mechanical and electrical 
clone. An entirely fresh packaging design 
approach has been taken using modular 
construction. At present, over 40 optional 
stock modules allow you to customize our 
standard chassis to nearly any requirement 
Integrand offers high quality, advanced 
design hardware along with applications 
and technical support all at prices competi¬ 
tive with imports. Why settle for less? 


Rack & Desk Models 
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shows to a programmer. 

Instruction sets break clown into three 
basic types, depending on bow a processor 
stores Instruction operands in the CPU. 
Two of these types—stack architectures 
and accumulator-based architectures—are 
holdovers from simpler times. For exam¬ 
ple, the 6502, the processor behind the Ap- 
pie II, used an accumulator-based archi¬ 
tecture. Today, most processors store 
operands in general-purpose registers and 
implement instruction sets that reflect that 
fact. 

Today, two instruction-set strategies— 
RISC and complex instruction-set com¬ 
puter—dominate processors that use gen¬ 
eral-purpose registers. These two strategies 
are distinguished by how and when they 
move operands into memory. CJSCs—best 
exemplified by the DEC VAX—let you 

it is apparent 
that RISC provides 
superior performance 
over CISC. 



specify multiple memory operands per in¬ 
struction. With the VAX, for example, you 
can specify as many as three memory- 
based operands per instruction. This makes 
the job of the compiler—and that of a 
compiler writer—much easier, and i t does 
not waste registers on the storage of tem¬ 
porary values (registers are a mosi-pre- 
eious asset in a general-purpose register 
machine). 

The complexity of including as many 
as three memory accesses with each in¬ 
struction execution also adds enormously 
to Lhe complexity of the processor control 
unif—the part of Lhc processor that coor¬ 
dinates the execution of instructions. As 
a result, processors that fetch operands di¬ 
rectly from memory require micropro¬ 
grammed control units. In such proces¬ 
sors, the control unit itself is a processor 
that executes microinstructions that deter¬ 
mine how the main processor executes 
microinstructions. Mlcrocoded processors 
are very flexible (if you change the mi¬ 
crocode, you change the characteristics of 
Lhe processor), but they exact a penalty in 
both complexity and performance. 

At die opposite end of the spectrum is 


RISC. Unlike CISC, RISC processors do 
not include memory accesses in instruc¬ 
tions intended for execution by the ALU or 
the FPU. Instructions take their operands 
from registers only. This simplifies the 
control logic in die processor to die point 
where RISC processors do not require mi¬ 
croprogrammed control units, eliminating 
much of the overhead and complexity of 
CISC processors. 

Of course, a RISC processor must still 
be able to move operands to and from 
memory. It performs these tasks widi sep¬ 
arate instructions that do nothing but load 
registers from memory and store register 
contents to memory. This class of memo¬ 
ry-access instructions is why RISC pro¬ 
cessors are also known as load/store pro¬ 
cessors. 

For the past few years, a common topic 
of debate at any gathering of people of the 
processor industry has been the relative 
merits of the RISC and CISC architec¬ 
tures. Today, it is apparent that RISC pro¬ 
vides superior performance over CISC. 
Evidence comes from performance mea¬ 
surements, and it's also hard to find a ma¬ 
jor computer manufacturer that hasn't re¬ 
cently introduced a RISC-based system. 
In fact, Motorola and Intel tacitly conced¬ 
ed the game to RISC when they built 
RISC-like features into their latest gener¬ 
ation of CISC processors. In particular, 
both the 68040 and the 486 have some in¬ 
structions in their integer units that exe¬ 
cute without microcode—and under opti¬ 
mal conditions—in just one dock cycle. 

Intel has even given a name to the inte¬ 
gration of RISC features into previously 
all-CISC architectures: CRISC (complex 
reduced-in struct ion-set architecture). Un¬ 
doubtedly, CISC processors will incorpo¬ 
rate larger and larger nonmicrocoded RISC 
subsets into their core functional units as 
time goes by, as well as utilize other ar¬ 
chitectural advances (e.g. f microparalleltsm 
in the form of superpipelining and super¬ 
scalar) that are now present in many RISC 
implementations. In addition, suppliers of 
the industry-standard 386 architecture are 
working to differentiate their products by 
adding features that provide extra value 
but are invisible to applications software 
(see the text box “Beyond the 386" on 
page 127), 

The ironic aspect of the victory of RISC 
over CISC is that it is thus far a hollow 
one. Computers based on Intel and Mo¬ 
torola CISC processors outsell RISC-based 
designs by nearly two orders of magni¬ 
tude. Obviously, the marketplace doesn't 
consider the advantages of RISC to be 
great enough to scrap its enormous 
investment in CISC hardware and soft¬ 
ware. As the CISC processors become 
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Beyond the 386 


W ith the introduction of the 386 
in 1985, Intel fixed the archi¬ 
tecture that would carry the 
personal computing industry 
into the Iwenly-first century. Unlike 
the 286, which preceded it, the 386, 
with its flat 32-bit address space, pro¬ 
vided the minimum capabilities re¬ 
quired by sophisticated operating sys¬ 
tems and applications software. 

Establishing the 386 as the standard 
processor for the vast majority of desk¬ 
top systems has had an enormous im¬ 
pact on the industry. It has led many 
customers to view computers as com¬ 
modities differentiated primarily by 
price. After all, if two computers are 
driven by the same processor, why not 
buy the less expensive one? This atti¬ 
tude has led to the commodity pricing 
of PCs. much to the benefit of buyers 
and to the detriment of many comput¬ 
er makers. 

The second effect shows the down¬ 
side to standards—even de facto ones. 
Unless you want to jettison your big 
investment in software and training. 
youTe stuck wiLh the 386 architecture. 

For the most part, PC users can't take 
advantage of the architectural advances 
pioneered by RISC. The 386 architec¬ 
ture is a good one, but it reflects the 
transistor budget realities and archi¬ 
tectural state of the art of 1985, not 
1992 or 1999. 

Today, chip makers and systems 
manufacturers are concentrating on 
software-compatible ways of improving 


the architecture and performance of the 
386. The most obvious example of this 
trend is the Intel 486. By adding in¬ 
struction pipelining, memory manage¬ 
ment, and floating-point execution, the 
486 extends die 386 architecture with¬ 
out altering the 386 instruction set. 
Combined with the inevitable advances 
in chip-manufacturing technology, 
these features make the 486 the most 
advanced 386 instruction set-compat¬ 
ible processor available. 

Intel has also extended the 386 ar¬ 
chitecture in other ways. The Intel 
386SL, for example, is a version of the 
386SX containing power management 
logic that can be used by notebook 
manufacturers to conserve battery life. 
This power management logic is in¬ 
visible to applications, allowing them to 
run without modification. 

The emergence of 386 clones and 
compatibles has also led to a spate of 
value-added 386 processors. The first 
386 compatibles from AMD concen¬ 
trated on providing higher clock speeds 
and lower power consumption than In¬ 
tel chips had. Chips Sl Technologies 
has gone further. It has added an inter¬ 
na! five-stage pipeline and an instruc¬ 
tion cache to the 386, In addition, C&T 
produces a version of its 386 with Su¬ 
perstate capability. Superstate lets a 
systems designer add functionality to 
the basic 386 architecture without sac¬ 
rificing compatibility. Invisible to the 
operating system, applications, or the 
BIOS, Superstate code can provide 


functions (e.g,, power management) or 
overcome the limitations of DOS. It 
lets designers add value to their 386 
systems, 

C&T also produces the PC/Chip, 
which combines an 8086 chip with all 
the logic required to implement ihe PC 
architecture. Without a doubt, a 386 
version of the PC/Chip will be avail¬ 
able before too long. 

Another supplier of 386 chips mak¬ 
ing noise these days is IBM. Under li¬ 
cense from Intel, IBM can make 386- 
and 486-derivative chips. It produces 
the 386SLC, a cache version of the 
386SL that runs at 25 MHz and is 
benchmarked as improving perfor¬ 
mance over the Intel original by more 
than 80 percent. In the future, you can 
expect alternative 486 designs from 
IBM that add features without sacri¬ 
ficing compatibility. 

The biggest news on the 386 front 
this year will be Intel’s announcement 
of the P5, the follow-on to the 486- 
With over 3 million transistors to play 
with, Intel has a lot of room id extend 
the 386 archilecture while maintaining 
software compatibility. And as if that 
isn't enough, the P6 project is already 
well underway. 

The next few years will see the best 
of both worlds: straightforward 386 ar¬ 
chitecture chips for those who need 
straightforward performance and fea¬ 
tures. and value-added chips for those 
with more technologically sophisticat¬ 
ed needs. The choice will be yours. 


“RlSCierf' the reasons for moving to pure 
RISC designs will become even less com¬ 
pelling. 

What’s Inside 

Although the instruction set broadly de¬ 
termines the architecture of a processor, 
the implementation details are no less im¬ 
portant in determining the processor's ul¬ 
timate performance. Consider the exam¬ 
ple of a RISC universe that consists of at 
least a half-dozen major architectures that 
are based on the same instruction-set strat¬ 
egy and that exhibit a wide range of per¬ 
formance characteristics. The strategy is 
important, but it’s the implementation de¬ 


tails that matter in the end. 

A microprocessor is made up of two 
primary elements: a control unit and a data 
path. The latter consists of the functional 
units, which include the ALU and FPU, 
tire general-purpose registers {collectively 
called the register file), the special-pur¬ 
pose registers (e.g., the program counter), 
and the connections between these ele¬ 
ments. The control unit decodes instruc¬ 
tions and sets the latches in the data path so 
that the processor performs the actions in¬ 
dicated by the instructions. In CISC pro¬ 
cessors, the control unit is often itself a 
processor. It executes microcode programs 
that prepare the data path to execute a par¬ 


ticular instruction. Because of their sim¬ 
plified instruction sets, RISC processors 
can use simpler and faster hard-wired con¬ 
trol units. 

Even though hard-wired control units 
are a benefit of the simplified RISC in¬ 
structions, they are not the reason for the 
simplified instructions. RISC instructions 
are simplified to permit efficient pipe¬ 
lining. 

An average instruction in a RISC ma¬ 
chine may require four cycles to be com¬ 
pleted. Using a straightforward execution 
scheme, nearly all CISC microprocessors 
would achieve a cycle-per-instruction rate 
of 4.0. (DonT confuse the total number of 
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A RISC PIPELINE 
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Figure 2: In this simplified RISC implementation, four four-cycle instructions are 
issued in sequence (one every clock cycle) to a four-stage pipeline , The first 
instruction begins executing at cycle 0 , and the fourth begins executing at cycle 3, 
filling the pipeline. Although each instruction requires four cycles to complete, 
the overlap in execution steps lets them all finish in seven cycles, as opposed to the 
16 required without pipelining. 


cycles an instruction requires for comple¬ 
tion with the cycles it requires for execu¬ 
tion, Most RISC instructions execute in 
one cycle if you don't consider decoding, 
setup, and dealing with the results,) To in¬ 
crease the performance of such a processor, 
given a constant clock rate, you need to 
reduce the average CPI, The key to re¬ 
ducing the CPI rate is to gel more instruc¬ 
tions to execute concurrently; you need a 
method that lets instructions execute in 
parallel. 

Pipelining is such a method. It recog¬ 
nizes that during execution an instruction 
is not using the whole processor. It, there¬ 
fore, breaks the execution of an instruc¬ 
tion into stages that match how a processor 
executes instructions. For example, con¬ 
sider the execution of an instruction that 
adds the contents of two registers and 
places the results in a third. The instruction 
goes through the following four one-cycle 
stages: 

Stage I; Instruction fetch. The processor 
fetches the instruction into the instruction 
register based cm the contents of the pro¬ 
gram counter. 

Stage 2: Instruction decode/register 
latch . The control logic determines what 
the instruction does. At the same time, the 
contents of the two source registers arc 
placed on the internal source buses. 

Stage 3: Execution, On the basis of the 


instruction decoding, the ALU adds the 
contents of the source buses and places 
the results on the processor destination 
bus. 

Stage 4: Write hack. The results are 
moved from die destination bus to the des¬ 
tination register. 

From a processor's point of view, these 
stages are mutually exclusive. The real 
estate on a chip that is dedicated to any 
one ofihe stages is unique. So, it T s possi¬ 
ble to simultaneously have one instruction 
undergoing decoding, another executing 
in the ALU, and a third writing to the reg¬ 
ister file. This is the basis for building an 
instruction pipeline. 

Figure 2 shows the basic workings of a 
simple pipeline. Here, a series of four in¬ 
structions move in lockstep through a four- 
stage pipeline, each taking four clock cy¬ 
cles to execute. However, because they 
are executing in parallel, they require a to¬ 
tal of only seven cycles to complete—-as 
opposed to 16 cycles on a nonpipelined 
processor. In this case, pipelining reduces 
the CPI from 4 to less than 2, In fact, under 
optimal conditions, such a pipeline is ca¬ 
pable of achieving 1 CPI (not including 
the three-cycle latency you encounter when 
you first fill the pipeline). 

Stall Speed 

There is no such thing as a free lunch, and 
pipelining is no exception. Pipelining 


works fine as long as none of the instruc¬ 
tions in the pipeline has to wait for the re¬ 
sults of a preceding instruction. Some¬ 
times, however, such data dependencies 
occur, and the pipeline stalls. 

Consider the example of an instruction 
that adds the contents of two registers and 
writes the results to a third. If the next in¬ 
struction in the pipeline uses those results, 
it becomes stalled in Lhe second stage of 
the pipeline. It can’t proceed until the pre¬ 
ceding instruction finishes the fourih stage, 
losing most of the benefits of pipelining. 

Data dependency points out the impor¬ 
tance of compilers in the RISC universe. 
Compilers for a pipelined architecture must 
be able to recognize data dependencies 
and order instructions to minimize those 
dependencies without producing incorrect 
code. A good compiler can make a medi¬ 
ocre implementation shine, and a bad one 
can completely foul the workings of a 
good chip. 

Another situation that can stall a pipeline 
is a change in the flow of instructions (e.g., 
a jump or branch in the program logic or an 
interrupt). In such situations, you either 
have to flush the pipeline of all instruc¬ 
tions after the branch or stall the pipeline 
when you first encounter an instruction 
that can cause a branch. In either case, per¬ 
formance suffers. 

Despite these difficulties, pipelines are 
found on all high-performance RISC pro¬ 
cessors, although they are not limited to 
RISC. Both the 486 and the 68040 utilize 
pipelines. Because most of the installed 
software base for these processors was not 
produced with pipeline-aware compilers, 
however, their pipelines are not highly uti¬ 
lized in the real world. Also, the com¬ 
plexities of decoding and executing CISC 
instructions, and their variable length, 
make pipelines more complex to imple¬ 
ment and less valuable to use in CISC ar¬ 
chitectures than in RISC ones. 

The future of pipelining offers more of 
the same, with some added attractions. Be¬ 
yond baste pipelining lies superpipelin¬ 
ing, the technology at die heart of the Mips 
R4000 processor. In superpipelining, in¬ 
struction execution is broken into even fin¬ 
er steps, lengthening the pipeline and pro¬ 
viding finer granularity in execution. The 
R4000 has an eight-stage pipeline that, 
although it is more susceptible to data de¬ 
pendencies and requires even smarter com¬ 
pilers than the R3000, vastly increases pro¬ 
cessor performance. 

As transistor budgets increase due to 
process-technology advances, designers 
will be able to make pipelines smarter. 
The most promising area for improvement 
in pipelining is in handling branch in¬ 
structions. Both branch-prediction logic 
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Vs long as you love us, it's all right. And 
ove us you will. Statistical software from 
1PSS is designed to work the way you 
voxk. By giving you the power to enter, 
;dit, manage, analyze and present data 
in virtually every type of PC, worksta- 
ion, minicomputer and mainframe. By 
living you better decision-making ability 
hrough the most comprehensive set of 
tatistical procedures available. And by 
jiving you a choice of options to meet 
our specific data analysis needs. So if 
r ou're thinking about statistical software, 
hink about flexibility. Because flexibility 
neans value. And when it comes to value, 
re top the charts. 

rhe Accessibility of SPSS makes it ideal 
ar beginners and advanced users alike. 
Vith its straightforward menus and com 
ext-sensitive help and statistical glos- 
ary, SPSS gets you started fast And with 
he help of our time-saving programming 
icilities, including macros and a matrix 
mguage, you'll have the power to go 
leeper even faster. And regardless of 
our experience with statistics, you'll 
•e supported by the documentation and 
raining that’s set the industry standard 
or over 25 years. Documentation that 
nfoWorld calls 'The Best in the 
iusiness," 


The Statistical Procedures in SPSS 
give you the power to examine data more 
thoroughly, revealing patterns that might 
otherwise go unnoticed. We offer the 
most in-depth group of statistical proce¬ 
dures available, including univariate and 
multivariate descriptives, mode) building, 
hypothesis testing, clustering and classi¬ 
fication, survival analysis, time series and 
perceptual mapping. No matter what your 
question, SPSS provides the flexibility to 
find the answer. 

The Data and File Management 

capabilities of SPSS give you unparal¬ 
leled flexibility when preparing data for 
analysis. With SPSS, information can be 
quickly reorganized, cleaned and trans¬ 
formed, regardless of size or structure. 
Multiple missing values for nonresponses 
can be defined and labeled according to 
your specifications, while built-in controls 
easily manage information stored in com¬ 
plex file formats, including custom file 
formats. Self-documenting portable files 
give you the freedom to move your analy¬ 
sis from one computing environment 
to the next, saving time and resources. 
And because SPSS supports most popular 
microcomputer file types including 
Lotus f DBF and SYLK, and offers free 
interfaces to such leading SQL-based 
database management systems as 
Monnix™ ORACLE® and Sybase,™ 
there's no need to re-enter data or 
write out intermediate files. 


The Choice of Options offered by SPSS 
provides the flexibility to meet both your 
immediate and future data analysis needs. 
Unlike other statistical packages, we give 
you more than just the ability to choose 
between the options you may or may 
not need. We give you a choice of options 
designed to work together. Options that 
work as a system, providing the best pos¬ 
sible software solution. Options for data 
entry and editing. Or producing publica¬ 
tion-ready tables and reports. Options 
to analyze the past and help predict the 
future. Or to present your results with 
over 40 high-impact color displays, in¬ 
cluding a variety of charts and maps. 

No matter what you do, SPSS can help 
you do it better. 


So if you're in the market for statistical 
software, keep an open mind. Go with the 
value of SPSS, suppliers of statistical solu¬ 
tions to over 2 million users worldwide. 
Because when you have the advantage of 
flexibility, the chances are you'll still be a 
hit tomorrow. 

Call 1(800)543-5835 or FAX (312) 329-3668. 
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Processor Progress by Design 

RAVI BHATNAGAR 


T he chips at the heart of personal 
computers are becoming more 
and more powerful and complex. 
However, this progress is not due 
solely to ihe advancing capabilities of 
semiconductor packaging. True, semi¬ 
conductor process technology can in¬ 
tegrate an increasing number of tran¬ 
sistors on a single chip. But the ability 
to economically manufacture millions 
of transistors on an 1C defines only the 
upper limit of integration. You still 
need a producible design to give mean¬ 
ing to its potential. 

Although the amount of integration 
possible is increasing at an aimost- 
exponential rate over time* product life 
cycles are simultaneously decreasing. 
The time between the introduction of 
one generation of a microprocessor and 
the next has diminished from six years 
in the 1970s to three years or less today. 
Designers are caught between two con¬ 
flicting demands: more complex prod¬ 
ucts and shorter design cycles. 

Now, the age of wasteful silicon 
awaits. Future architectural decisions 
will be limited not by the number of 
transistors that can be crammed on a 
chip, but by a systems designer's abil¬ 
ity to define, model, and simulate a 
complex system and ensure that it will 
work ns intended when the first device 
is produced. 

The Technologies Behind Design 

In die last few years, die CAE industry 
has made .significant progress in de¬ 
veloping sophisticated tools that im¬ 
prove a designer's ability to partition, 
model, and simulate complex systems. 

Only eight or 10 years ago, designing 
a new chip consisted of performing 
gate-level design arid schematic entry 
and then simulating the logic to verify 
functionality. The timing was ensured 
by manually identifying the critical 
paths and optimizing them through ex¬ 
tensive and time-consuming Spice sim¬ 
ulations. A designer would lay out the 
chip on a polygon editor at the transis¬ 
tor level and would draw each inter¬ 
connect individually. 


Today, with the availability of the 
Very High-Speed 1C Hardware De¬ 
scription Language modeling and sim¬ 
ulation tools, a designer can create and 
verify a design at a higher level, much 
as a programmer can write a computer 
program in a high-level language. Syn¬ 
thesis tools reduce the verified soft¬ 
ware model to the level of IC gates. 
Then, hardware modeling systems ver¬ 
ify Lhe operation of the software mod¬ 
el in a target system. This process 
makes it highly likely that a design will 
succeed the first time it is transferred 
onto silicon. 

But the software models used to sim¬ 
ulate microprocessors have also grown 
in size and complexity. Today, the use 
of hardware accelerators (available at 
reasonable costs) can vastly speed up 
simulation. These accelerators enable 
chip designers to increase by several 
orders of magnitude the number of sim¬ 
ulation vectors they can run. When the 
simulation is more thorough, the de¬ 
signs can be more robust, and they are 
more likely to work the first time. 

For example, a simulated software 
boot of operating systems has become 
possible, and it's now routine to per¬ 
form this test before committing a new 
processor's design to silicon. Before 
committing the design of Lhe Super386 
microprocessors from Chips & Tech¬ 
nologies to silicon, the design team 
simulated the microprocessor running 
MS-DOS on an IBM 3090 mainframe 
assisted by four hardware accelerators. 
This approach was impossible a few 
years ago because it would have taken 
months of CPU time on a large main¬ 
frame to complete the simulated boot. 

Chip layout today uses precharac¬ 
terized primitives (e.g«, NAND gates 
and flip-flops) rather than individual 
transistors. This method not only re¬ 
duces the time it takes to lay out the 
chip by several months, but it also en¬ 
sures that critical paths are easy to iso¬ 
late and Lhat the Liming is predictable. 

Using automated piace-and-routc 
software rather than polygon editors to 
create the interconnections between the 


primitives drastically reduces physical- 
design schedules. This approach yields 
designs lhat are inherently correct by 
construction, and it dramatically de¬ 
creases the amount of time necessary to 
verify them. 

Static-timing analyzers perform the 
critical-path analysis, reducing a lot of 
the routine work. Full or partial internal 
scan flip-flop implementation provides 
high fault coverage and ensures relia¬ 
bility. At the same lime, automatic test- 
program-generation tools work with 
Lhe scan methodology to help decrease 
the time required to develop the test 
program, further shortening the time to 
market. 

Several architecture-level tools are 
on the horizon. Although still in their 
infancy, these tools help processor ar¬ 
chitects make high-level performance 
trade-offs without doing too much de¬ 
tail work at the lower levels of the de¬ 
sign. 

Building a Standard Framework 

The chip-design community is seeking 
standards for its tools as aggressively as 
the personal computer industry is. The 
CAD Framework Initiative, a nonprofit 
consortium, was started in 1988 by ma¬ 
jor CAD, semiconductor, and systems 
companies. Its purpose is to develop 
industry-acceptable guidelines for de¬ 
sign-automation frameworks that will 
enable various CAD tools to coexist 
and cooperate. 

Frameworks will enable a number 
of CAD applications and framework 
components to become interchange¬ 
able as well as interoperable. The re¬ 
sult will be improved intertool com¬ 
munications, tool sequencing, and tool 
encapsulation. These capabilities herald 
an important step forward in further 
improving designer productivity and 
reducing the time between the idea and 
the reality. 


Ravi Bhatmigar is the vice president 
of advanced products for Chips & 
Technologies (San Jose, €A). You can 
reach him on BIX c/o “editors, ” 
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and branch-target caching will help you 
avoid the perils of stalled pipelines. 

Tipping the Scales 

Superpipelining represents one way to 
increase the parallelism inherent in a pipe¬ 
lined architecture. Superscalar takes a dif¬ 
ferent approach, but it achieves the same 
end: increased performance due to paral¬ 
lelism. 

In a superscalar processor, the pipeline 
isn’t subdivided; it’s duplicated. Each func¬ 
tional unit of the processor has its own 
pipeline and can operate independendy of 
other units (see figure 3). So, an instruction 
that uses an integer unit goes through the 
integer pipeline, and a floating-point in¬ 
struction executes through the floating¬ 
point pipeline. Instructions are issued into 
each pipeline by an instruction dispatcher, 
a logical unit that tries to keep the pipelines 
filled. 

The pipelines in a superscalar proces¬ 
sor arc susceptible to the same data de¬ 
pendencies and program-flow problems 
as are the pipelines in standard processors. 
Their increased use of parallelism also in¬ 
creases the same problems as those expe¬ 
rienced by superpipelined processors. So, 
superscalar processors are just as depen¬ 
dent on smart compilers as superpipelined 
processors are. 

Until now, superscalar processors (e.g., 
the IBM RISC System/6000) have imple¬ 
mented parallel pipelines for different func¬ 
tions. In the future, superscalar processors 
will sport multiple copies of identical 
pipelines: two or more floating-point pipe¬ 
lines or two or more integer pipelines. Giv¬ 
en the 10-million-transistor processors you 
will be seeing by the middle of the decade, 
complex processors are a certainty. For a 
look at the design challenges posed by the 
growing complexity of microprocessors, 
see the text box “Processor Progress by 
Design’’ on page 130. 

The question of whether the super¬ 
pipelined processor is better than the su¬ 
perscalar processor has in many ways re¬ 
placed the old RISC versus CISC debate. 
Based on implementations in silicon, the 
question is thus far moot. Superscalar de¬ 
signs have achieved lower CPIs than su¬ 
perpipelines, but they are limited to slow¬ 
er clock speeds. In fact, the best performing 
processor, the Hewlett-Packard PA, is nei¬ 
ther superpipelined nor superscalar; it is 
simply a superbly designed and aggres¬ 
sively clocked RISC pipeline. 

Ten-million-transistor processors may 
also see the emergence of superscalar ar¬ 
chitectures with superpipelines. This best- 
of-both-worlds approach may founder, 
however, on software technology. Deal¬ 
ing with that level of parallelism is not 


A SUPERSCALAR 
PROCESSOR 
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Figure 3: The IBM RISC System/6000 
consists of three fundamental units. The 
instruction cache unit fetches two in¬ 
structions at a time from its instruction 
cache, which is fed by the processor 
cache. The pathways to and from the 
ICU cache are two words wide , which 
lets them move two instructions at a 
time. The ICU simultaneously feeds in¬ 
structions to the pipelines of the integer 
unit (FXU) and the FPU if the instruc¬ 
tions it receives are of the appropriate 
type. In addition to feeding the two func¬ 
tional pipelines , the ICU handles pro¬ 
gram branches and interrupts. Using in¬ 
struction look-ahead , it can solve branch 
conditions before they occur. It also con¬ 
tains special registers that can hold the 
state of the processor during interrupt 
handling , eliminating the need for stack- 
related processing and memory access. 


within the capabilities of the current gen¬ 
eration of compilers. 

When processors average less than 1 
CPI, the processor-memory interface be¬ 
comes a critical choke point in a system. 
With such processors, you will see larger 
and smarter caches, separate data and in¬ 
struction pathways and caches, 64-bit data 
paths, and even RAM on the processor— 
all endeavoring to keep the processor 
pipelines filled. And beyond the primary 
memory interface lies the whole realm of 
system architecture. 


The System’s the Thing 

Comparing the details of microprocessor 
architectures may at first seem to be an 
exercise in silicon chauvinism. After all, 
isn’t it the system-level performance that 
you really care about? Can’t you take it 
for granted that the chip wizards will keep 
our systems’ sockets stuffed with faster 
chips? Unfortunately, no. Gone are the 
days when the relationship of a chip to a 
system was simply that of a building block 
to an edifice. The chip and the system-per¬ 
formance considerations arc intimately 
linked, and their designs are considered in 
parallel. A target system’s intended func¬ 
tions and applications form part of the ini¬ 
tial design requirements for today’s high- 
performance processors. The seeds of the 
next generation of systems are delivered on 
each new generation of chips. 

The first approach to achieving system 
performance is to define the types of data 
to be processed and the processing-time 
constraints to be confronted. Data types 
can then be categorized and assigned to 
processing units that can handle them ef¬ 
ficiently, such as a floating-point math 
processor. This level of functional parti¬ 
tioning is largely provided in today’s high¬ 
ly integrated processor. For example, the 
inclusion of the FPU on the 486DX was in¬ 
tended not to achieve the highest floating¬ 
point performance possible, but to provide 
a good balance of math performance in 
the 486’s most common applications. One 
result is that system architects can still im¬ 
prove system performance by relying on 
specialized coprocessors for specific func¬ 
tions. For example, the number-crunch¬ 
ing muscle of 486DX-based systems can 
be substantially enhanced with an appro¬ 
priate coprocessor (see “Personal Super¬ 
computing with the Intel i860,’’ January 
1991 BYTE). 

The next consideration in achieving sys¬ 
tem performance is to remove any data- 
access or communications bottlenecks. For 
personal computers and workstations, a 
systems architect’s first option has been 
to add as many speed-critical functions to 
a motherboard as is practical. But this ap¬ 
proach limits the flexibility of a system 
and makes future upgrades to these func¬ 
tions expensive or impossible, so it’s been 
used only for broadly requested function¬ 
al subunits (e.g., math coprocessors). Now, 
some systems designers are putting graph¬ 
ics functions on motherboards in a copro¬ 
cessor arrangement referred to as local- 
bus graphics. 

The current interest in local-bus VGA 
architectures was sparked by the desire to 
accelerate graphics-intensive applications, 
such as GUIs. But the basic principle— 
avoiding the delays imposed by a system’s 
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A Modular Local Bus 

MICHAEL JOHNS 


MODULAR LOCAL-BUS SYSTEM 


CPU bus Local bus ISA/EISA bus 



Figure A: This three-layered system uses a modular local bus running at 33 MHz to interconnect speed-critical functions. 
The system now supports 486 CPUs at speeds of up to 100 MHz and provides connections for slower peripherals on 
a standard 8-MHz ISA bus. The key element of the system's architecture is the separation of the CPU bus from the local 
bus; other architectures may connect the CPU directly to a local bus. 


G UIs have placed huge demands 
on personal computers, in many 
cases perceptibly degrading sys¬ 
tem response. And they repre¬ 
sent just the first wave of applications 
that will place much higher demands 
on intrasystem communications. 

The standard ISA system bus is 
quickly running out of steam, with a 
theoretical maximum transfer rate of 8 
MBps, address space limited to 16 MB, 
and marginal mastering support. Al¬ 
though EISA and Micro Channel ar¬ 
chitecture have been somewhat suc¬ 
cessful in addressing some of the 
bottlenecks of ISA, they still fail to 
overcome the constraints the system 
bus puts on the throughput of speed- 
critical peripherals. 

Many systems developers are now 
exploring local-bus architectures to find 
ways of better coupling the CPU with 
speed-critical functions. Most discus¬ 
sions today center around local-bus im¬ 
plementations of VGA functions. But 
the concept of a local-bus connection 
has equivalent benefits for other func¬ 
tions, such as system memory and com¬ 
munications processors. 

Layered and Modular 

One model for a local-bus system uses 
a three-bus modular approach consist¬ 


ing of a CPU-bus layer, a local-bus lay¬ 
er, and the traditional peripheral-bus 
layer (see figure A). As implemented in 
a system today, this architecture sup¬ 
ports 486 CPUs as fast as 100 MHz 
while serving speed-critical peripher¬ 
als on a 33-MHz local bus and slower 
traditional peripherals on a standard 8- 
MHz ISA bus. The key element of this 
architecture is the separation of the 
CPU bus from the local bus. 

CPU speeds will continue to in¬ 
crease; as a result, too much peripher¬ 
al activity will simply bog down a CPU 
bus. By separating the CPU bus from 
the high-performance local bus, speed- 
critical functions (e.g., the graphics and 
the disk interface) will not impact the 
CPU’s performance. In fact, through 
this modular design, maximum 
throughout capability will be 100 MBps 
on the local bus—comparable to the 
CPU bus in nonburst mode with a 50- 
MHz 486 CPU. 

A standard ISA-bus layer is imple¬ 
mented for all the less speed-critical 
peripherals. Alternatively, ELSA or Mi¬ 
cro Channel architecture could also be 
provided—as a result of this layered, 
modular design—with no critical ar¬ 
chitectural changes. 

Because it’s a modular design parti¬ 
tioned at the CPU layer, this local-bus 


model allows the rapid upgrade of a 
processor as CPU speeds increase, or 
complete CPU module changes (e.g., 
RISC) without changes to the local-bus 
or system-bus layers. Efforts and in¬ 
vestments made to maximize the per¬ 
formance of graphics or disk interfaces, 
as an example, are preserved even when 
a system transitions to another type of 
processor. For the high-end personal 
computing world, this becomes a key 
clement in ensuring that the systems 
available to users are able to keep pace 
with the power of the microprocessor 
without dramatic and prohibitive price 
tags. 

With the newest implementation of 
this modular local-bus architecture, IDE 
drive performance is doubled. Simply 
by putting Super VGA directly on a 
33-MHz 486 local CPU bus, perfor¬ 
mance routinely improves by three to 
five times. 

In addition, the layered, modular lo¬ 
cal-bus architecture will reduce system 
development time and will let systems 
manufacturers provide the most ad¬ 
vanced processor technology to the user 
quicker than they can today. 


Michael Johns is with Appian Tech¬ 
nology. He can be reached on BIX c/o 
“ editors. ” 
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esignCAD 2D. Like Leonardo da Vinci's con¬ 
cept of a rotary blade aircraft, it is ahead 
of its time, not only in technology, but also 
in cost and value. 


DesignCAD 2D is only $349, and it has more and 
better features than the other CAD programs that 
cost $3,000! 


And, if you're ready for a three dimensional 
CAD program, there is the state-of-the-art 
DesignCAD 3D ... for only $499! 


So, how come theirs costs several thousand dollars 
and ours costs a couple hundred? Go figure. (Why do 
you think the Mona Lisa is smiling like that?) 


Your product designed with DesignCAD? 
Let us know, and maybe we'll put it in one 
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For a free demo disk 

and 16 page color brochure, 
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Small Business Computers, Inc. 

One American Way* Pryor, Oklahoma 74361 
(918)825-4844* FAX (918) 825*6359 
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Massive Parallelism: 
The Name of the Game 

FEDERICO FAGGIN 


T he future trend in computing ar¬ 
chitecture is clearly toward par- 
allelism: the technology of many 
processors performing the job 
Lhat one processor used to do. Mas¬ 
sively parallel computers (he., com¬ 
puters containing hundreds of thou¬ 
sands or even millions of processors) 
are becoming feasible. They will dra¬ 
matically alter the performance and ap- 
p I i cabi 1 ity of com putati on. 

The microprocessor, child of the 
marriage between computers and semi¬ 
conductor technology, has renewed and 
permanently changed the computer in¬ 
dustry. Soon the microprocessor will 
have a life of its own as the develop¬ 
ment of parallel computing drastically 
changes computer architectures. But 
the possibilities do not end there. 

A Different Approach 

Today, semiconductor technology is 
ready to bear another child, and the fa¬ 
ther is neural systems. The union of the 
two will build neural computers using 
those same principles of information 
processing that a biological nervous 
system uses. The purpose of taking ad¬ 
vantage of this new kind of computer is 
to be able to solve a whole class of 
problems that today’s conventional 
computers cannot handle effectively — 
problems that neural systems in ani¬ 
mals and humans can handle effort¬ 
lessly. 

At the heart of a conventional com¬ 
puter is a program. At the heart of a 
neural system arc self-organization and 
learning. Self-organization implies 
structures that can configure themselves 
and provide correct answers, driven 
only by the temporal and spatial cor¬ 
relations that the data itself contains. 
One system is deterministic (preor¬ 
dained); the other is stochastic (in¬ 
volving an element of randomness). 

Conventional computers require a 
priori knowledge; neural systems build 


their own representation of data. To 
change the conditions in a convention¬ 
al computer, you must change the pro¬ 
gram; you cannot sever the umbilical 
cord between the computer and the pro- 
grammer. Neural systems, however, 
are adaptive; they are designed to op¬ 
erate by themselves in the real world— 
a world full of unpredictable events. 

Neural systems will endow machines 
with a new type of information pro¬ 
cessing similar to intuition and based on 
holistic pattern matching and collec¬ 
tive computation. In contrast, conven¬ 
tional computers provide machines with 
reasoning: a reduction!Stic, sequential, 
logical type of computation. I believe 
that the combination of these two com¬ 
plementary types of information pro¬ 
cessing will make possible the creation 
of a new breed of machines—machines 
with intelligent behavior. 

Biological neural systems are also 
fault tolerant. Although they are built of 
unreliable components, they achieve 
remarkable robustness and graceful 
degradation. 

Teamwork 

To build neural systems, hardware must 
change in a fundamental way. The most 
promising method seems to be to build 
massively parallel structures of analog 
computational elements in the manner 
of the pioneering work carried out by 
Carver Mead of the California Institute 
of Technology (Pasadena, CA). 

In such structures as these, a num¬ 
ber of properly interconnected one- and 
two-dimensional arrays of adaptive ana¬ 
log processors map and transform in¬ 
formation, with each processor attend- 
ing to one or a few parameters and 
inputs. Learning occurs as each free 
parameter associated with □ process¬ 
ing element is modified based on the 
inputs and the outputs to which the pro¬ 
cessing element directly contributes 
(see “What’s Hidden in the Hidden 


Layers? 1 ’ August 1989 BYTE). 

The neural-systems paradigm will 
make possible wafer-scale integration 
because of the inherent fault tolerance 
and low-power dissipation of adaptive 
analog structures. By the turn of the 
century, neural-system chips the size 
of a whole wafer and containing 10 bil¬ 
lion components will be possible. This 
complexity is impressive. But if you 
assume that a brain contains approxi¬ 
mately I0» synapses and that it takes 
approximately 10 silicon components to 
simulate each synapse, you will dis¬ 
cover that the complexity of the human 
brain is at least 1 million times greater 
than that of the projected wafer-scale 
system. 

Brain Surgery 

This is an exciting time to live in. For 
the first time in history, some solid 
clues have been discovered as to how 
the brain works. And a technology has 
been developed that can help build sys¬ 
tems made of billions of components. 
Over the next 10 to 20 years, I expect 
that the basic information-processing 
principles the brain uses will begin to 
yield to human scientific inquiry. 

Such knowledge, however primitive, 
will make it possible to translate those 
principles into a different medium than 
biochemistry. It will enable humans to 
build truly intelligent, autonomous ma¬ 
chines. This possibility is both mar¬ 
velous and disquieting. 


Federico Faggin is cofounder and pres¬ 
ident of Synoptics, Inc . (San Jose, CA) t 
a company that produces hardware for 
neural networks and other machine- 
inielli gene e applications. He conceived 
and designed or code signed many of 
the earliest microprocessors, includ¬ 
ing the 4004 , 8008, and 8080 for In¬ 
tel, as well as the Z80 for Zilog, a com¬ 
pany that he cofounded. You can reach 
him on BIX c/o “editors* ” 
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MBUS MODULAR-SYSTEM CONFIGURATION 



Figure 4: MBus is a SPARC module interconnect bus that supports symmetrical multiprocessing for as many as eight processors 
and provides data transfers as high as 320 MBps. Systems using MBus as a processor bus also use a separate I/O bus ; such as 
the SBus shown here. The MBus protocol includes the cache-coherency logic necessary for SMP operations. 


slow peripheral bus—applies to any speed- 
critical functions (see the text box “A Mod¬ 
ular Local Bus” on page 132). 

“Bus” Doesn’t Mean “Slow” 

The concept of a local bus as a true bus 
that runs at processor speed isn’t new. De¬ 
signers of embedded-control systems use 
the concept to build very fast control sys¬ 
tems. These systems consist of a powerful 
CPU and specially designed high-speed 
option modules that connect to the CPU 
via a local bus and tailor the system’s func¬ 
tion to specific applications. 

The local-bus concept has more recent¬ 
ly been adopted by workstation designers 
as a means of attaching high-performance 
specialty processors (e.g., digital signal 
processor subsystems) to the CPU of com¬ 
pact workstations. For example, MBus, 
Sun Microsystems’ SPARC module in¬ 
terconnect bus designed for processor- 
to-memory interconnections, provides a 
64-bit-wide data transfer path running syn¬ 
chronously with processors at speeds of 
up to 40 MHz, asynchronously at higher 
processor speeds (see figure 4). 

MBus has a sustained bandwidth of 80 
MBps and a peak bandwidth of 320 MBps. 
Its 40-MHz speed was selected as the 
highest speed achievable with standard 
CMOS chips (to simplify the design of 
modules and minimize their component 
costs). Its maximum allowable length of 
only a few inches does not reduce its flex¬ 


ibility significantly, because the bus al¬ 
lows modules to be stacked, with one 
motherboard MBus connector accommo¬ 
dating two or more piggyback modules. 

The MBus protocol supports symmetric 
multiprocessing for as many as eight pro¬ 
cessors tied together directly by the bus. 
Implementation of SMP is simplified be¬ 
cause all necessary cache coherence logic 
is built into the MBus protocol. 

A personal computer bus modeled af¬ 
ter MBus is certainly within the capabili¬ 
ties of many manufacturers. And the mi¬ 
croprocessors are already running at speeds 
that make compact integrated CPU mod¬ 
ules a near necessity. Intel’s 50-MHz 486 
CPU/cache module implements the sec¬ 
ondary cache required for zero-wait-state 
operation of the 486DX at 50 MHz. It’s 
also intended to simplify the design of 50- 
MHz systems. 

But the module also includes features 
that support multiprocessing with as many 
as 16 processor modules (e.g., the modi¬ 
fied, exclusive, shared, or invalid write¬ 
back multiprocessing cache protocol is 
built in). The remaining functions of a lo¬ 
cal memory bus are now left to the sys¬ 
tems designer to implement, but they’re 
well within the capabilities of a chip-lev- 
el implementation. 

Toward a New World Order 

Although the systems in development to¬ 
day are clearly driving toward higher lev¬ 


els of parallelism, personal computers have 
relied on rudimentary sorts of parallelism 
in their use of coprocessors. However, 
more recent interpretations of personal 
computer parallelism focus on multiple 
CPUs as performance multipliers. 

For personal computers, more highly 
integrated chips, multiple CPU systems, 
and limited SMP architectures represent 
only the first flirtations with parallelism 
(see the text box “Massive Parallelism: 
The Name of the Game” on page 134). 
The potential of parallelism is far beyond 
what we can benefit from with current op¬ 
erating systems or software. Yet research 
aimed at harnessing the potential of paral¬ 
lel architectures is progressing rapidly (see 
BYTE’s June 1991 State of the Art sec¬ 
tion). 

The future will likely see the personal 
computer delivering the computing power 
of massively parallel architectures, per¬ 
haps as a participating node in a network 
functioning as a virtual supercomputer. 
But sooner than that, individual desktop 
systems will be available with over 100-x 
million-instruction-per-second perfor¬ 
mance. The promise of even limited mul¬ 
tiprocessing architectures will make high- 
end desktop systems capable of performing 
over a billion instructions per second by 
the middle of the decade. ■ 


Bob Ryan is a BYTE technical editor. You 
can reach him on BIX as " b.ryan . ” 


FEBRUARY 1992 • B Y T E 135 


































We understand how you feel when 
your presentation goes badly. 



If your LCD projection panel 
doesn’t perform as well as you do, 
you’re the one that ends up looking 
foolish. That’s why we gave the 
MagnaByte® 6001 true color satura¬ 
tion and outstanding image clarity. 
And we made it so easy to set up 
and use, virtually anyone can give a 
professional, glitch-free presentation. 
Anywhere. 

With the lightweight MagnaByte 
6001, whatever appears on the 
computer screen is projected in 
thousands of crisp, rich colors 


through an overhead projector. And 
you can still use your mouse or key 
commands to manipulate graphics, 
call up different screens or type in 
new text All in brilliant 640 x 480 
resolution. 

Seeing is believing. Ask your 
AV dealer for a comparative demon¬ 
stration. For the Telex dealer nearest 
you, call 1-800-828-6107. 

Because if you can’t show it as 
well as you know it your presentation 
isn’t the only thing that will suffer. 

©IWM Telex Qjmmunicicions, inc. 


The MagnaByte* 6001. 



Gun pari billty IBM and EBMcompanUes 
with VGA output Macintosh H and LC. 
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RESHAPING THE 
MICROCHIP 

Building the next generation of computers 
increasingly means finding new ways to build chips 

ROBERT M. BURGER AND WILLIAM C. HOLTON 


Fll he fast-moving world of network 
I computing will dominate the 1990s 
just as mainframes led the way in 
Jl the 1960s, minicomputers ruled the 
roost in the 1970s, and personal computers 
became pervasive in the 1980s. Every 
computer generation is driven by advances 
in semiconductor technology. 

The transistor made the mainframe prac¬ 
tical, the simple IC provided the technol¬ 
ogy required for the minicomputer, and 
the silicon microprocessor made the per¬ 
sonal computer possible. Now, the tech¬ 
nology of the high-performance 32-bit 
processor is providing the basis for dis¬ 
tributed-computing networks of technical 
workstations. 

Other innovations have also been pre¬ 
cipitating factors. For example, the devel¬ 
opment of the high-performance worksta¬ 
tion required advances in networking, 
displays, software, and operating systems. 
These innovations came about, however, to 
take advantage of new semiconductor 
chips that became available in large quan¬ 
tities to serve new markets. 

What’s Coming and When 

By studying the future of semiconductor 
technology, it’s possible to predict with 
reasonable accuracy the capabilities that 
will be acquired in the next decade. Much 
of the technology for these products is al¬ 
ready out of the laboratory and being ap¬ 
plied in the development of manufacturing 
tools and chip designs. 

Today, die microprocessor benchmark is 
the 33-MHz, 1-million-transistor chip 
made with 1 -micrometer design rules. In 
the year 2000, the benchmark will be the 
40-million-transistor chip implemented 
with 0.25-micrometer BiCMOS technology. 

continued 
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RESHAPING THE MICROCHIP 


LITHOGRAPHY TRENDS 



Figure 1: The 
pursuit of the 
ever-finer line that 
has characterized 
semiconductor 
technology for the 
last three decades 
will come to an 
end as chips 
approach atomic 
dimensions. 
Depending on the 
material , the 
number of atomic 
spacing* at 0 . / 
micron is in the 
low hundreds. 


This chip will consist of quad integer sym¬ 
metric processors, with photorealistic 
graphics/image processing operating at 
250 MHz; 4-MB cache memory; and 64- 
bit instruction word lengths. It will pro¬ 
vide a capability of l billion instructions 
per second (BIPS), 

With the computing power provided by 
these future chips, the majority of micro¬ 
processor applications will be in single- 
chip desktop systems in which I/O inno¬ 
vations will distinguish different products 
and capabilities* In the personal computer, 
we are approaching that stage today. 

By the next century, the differences be¬ 
tween personal computers and worksta¬ 
tions will cease to exist, and machines will 
be nodes of networks with almost unlim¬ 
ited computing power and data resources. 
Codesign of software and hardware will 
help balance each element's strengths and 


ACTION SUMMARY 


Advances in semiconductor re¬ 
search are creating a new vi¬ 
sion of how computer chips and 
systems will be built Chips em¬ 
bodying these improvements 
will be the foundation of the 
next generation of computing* 



weaknesses. Memory-chip technology 
will be more advanced, with 1-gigabyte 
DRAM chips as the commodity paradigm. 
Three-dimensional cell structures with 
footprints of 0,4 square micrometers will 
be built on chips that are a little larger than 
I inch on each side. Access times of 20 
nanoseconds will be attainable. 

The Roots of Further Progress 

We'll get these future products from di¬ 
verse semiconductor-technology research 
that can be broken down into four major 
areas: design, device and process tech¬ 
nology, manufacturing technology, and 
packaging. The complexity of each area 
challenges the capabilities of the very com¬ 
puting machines that are the result of the 
technology* 

System engineers are extending the do¬ 
main of chip design from the logic struc¬ 
ture of the chip and its implementation in 
a mask set to the provision of a software 
environment that extends from the system 
to the manufacturing floor. However, we 
can’t hope to have chip designers consid¬ 
er a scope of contributing technologies 
and capabilities that includes the system 
and subsystem definition, algorithms, hi¬ 
erarchy of subsystems and buses, manu¬ 
facturability, testing, device simulation, 
design verification, and self-repair unless 
they have the software tools to support 
them. 

The future of semiconductor technolo¬ 
gy depends on finding the answers to some 
tough questions: What is the finest line 
that can be formed and used in a practical 


design structure? How can you obtain sta¬ 
bility in a multimaterial system with di¬ 
mensions calibrated in atomic spacings 
(see figure 1)? How many electrons must 
be stored and switched to maintain the in¬ 
tegrity of the logic? When will engineers 
exhaust the benefits of smallness and find 
other mechanisms for increasing perfor¬ 
mance? Chip and process technology is 
pushing against the physical limits (for a 
view of the new directions for these tech¬ 
nologies, see the text box "Computers 
Take a Quantum Leap" on page 140). 

Manufacturing is the key to this sce¬ 
nario, because this environment is where 
the profits arc generated that keep die busi¬ 
ness of building chips moving ahead. Per¬ 
formance in the laboratory doesn't auto¬ 
matically mean that you can replicate 
millions of chips with a high level of con¬ 
fidence that they will perform identically, 
serve a pragmatic need in an efficient man¬ 
ner, and be affordable. Wc are calling on 
production machinery to do more difficult 
tasks and yet perform better than ever be¬ 
fore. 

Packaging is becoming the new para¬ 
digm for performance growth. It’s now 
apparent that technological advances in 
packaging are not only required, but they 
also provide opportunities for increasing 
system performance beyond that available 
from the more esoteric device physics and 
processing arts. Packaging must evolve 
from an industry afterthought to a rigorous 
discipline that challenges the intellect of 
the scientist and the engineer in all areas— 
architecture, materials, processing, and 
manufacturing skills* 

Research in these domains is rapidly 
advancing the state of the art. For instance, 
Semiconductor Research is a nonprofit 
consortium that has carried out basic re¬ 
search m the semiconductor industry since 
1982, It supports more than 600 graduate 
students whose work is directed toward 
advancing semiconductor technology. 
Overall, industry analysts estimate that 
U.S* industry and government invest $5 
billion per year toward this end. 

The Growing Challenges of Design 
Although device structure and manufac¬ 
turing technology limit product perfor¬ 
mance and cost, design drives the return on 
an investment. Increasingly, success is de¬ 
termined by the length of time between 
the identification of the need for a new 
product and its introduction into the mar¬ 
ket, especially as product life cycles be¬ 
come shorter. This factor encompasses 
management decisions because it involves 
high costs, chip design, and economic chip 
production. 

Large sales (especially during the early 


138 BYTE - FEBRUARY 1992 




















Today's business is covered in paper. Its piled on Jests, 
lost In files and burying good ideas alive. That's why we 
created Word Scan™ an d WordScan Plus for Wind t)wa 
The award-winning Optical Character Recognition 
technology that eliminates the slow process of manually 
typing documents into your PC. WordScan converts any 


document into text that can he read hy word processing, 
desktop publishing and spreadsheet programs (no typist 
can equal 1200 words per minute or our industry 
leading accuracy). So you can integrate the information 
into your own work, ready in moments for re¬ 
visions,, retrieval and E-ma il. Call us for details. 



CALERA 

RECOGNITION SYSTEMS 


F or A FREE Full-Working Evaluation Copy Of WordS can Plus And The Nearest Dealer Location Call (800) 544-7051 


Calcra Recognition Systems 4-75 Potrejo Ave., Sumiyv.de, CA 94Q86 OutuSiW USA (408) 720-0999 PAX (408) 720-1330 €> i W2 Ctklcra RogOgnl8on SysLtrJtis. 

Laltra® is a UatLia la.i4 awE WtiidSonn 1 " if a tnienurtdl Calura Rerag ni tic n Systems, Iclc. All otlier products ajui knurl? arc [trujjsrty of tiielr respective traJemaTt kaldcis. Offer vn!ii[ m USA only. 


Circle 30 on Inquiry Card, 








RESHAPING THE MICROCHIP 



Computers Take a Quantum Leap 

SHALOM WIND AND THEOREN SMITH 


I n 1960* Nobel Laureate Richard 
Feynman issued a challenge: He 
would pay $1000 to the first per¬ 
son who could reduce a page of text 
by a factor of 25,000. Twenty-six years 
later, Thomas Newman, then a Ph.D. 
student at Stanford University, claimed 
the prize. Writing with a finely focused 
beam of electrons, he reproduced the 
First page of Dickens' A Tale of Two 
Cities in an area of 6 by 6 microns (a 
micron is l millionth of a meter). Feyn¬ 
man admitted Newman had passed the 
test, and he issued him his personal 
check. 

The lines defining the letters in New¬ 
man *s Tate were only about 15 nano¬ 
meters wide (1 nm is 1 billionth of a 
meter). You can fit almost three aver¬ 
age-size atoms in a 1 -nm space. Each 
letter was only 50 to 60 atoms wide. 
Researchers are now exploring na- 
noelectronic technology, seeking new 
ways to build smaller and faster com¬ 
puting components. Nanoeleclronics is 
a science of the minuscule. It's com¬ 
puting on a near-atomic scale. Con¬ 
ventional transistors in today's micro¬ 
processors have features that are a 
little smaller than a micron. We can 
anticipate that early in the next century 
these transistors will become so small 
that they no longer will operate prop¬ 
erly. 

Breaking the Barriers 

A conventional transistor functions by 
applying voltage to its different ele¬ 
ments to switch the flow of electricity 
from one pari to another — on or off. 
The elements are composed of materi¬ 
als that have different electronic prop¬ 
erties (e.g., highly conductive silicon 
and insulating silicon oxide). The 
smaller the size of the components, the 
faster they can switch on or off and the 
more densely they can be packed. 

As the elements are squeezed into 
lighter and tighter dimensions, their 
boundaries become fuzzy, and die tran¬ 
sistor begins to leak current. Quantum 
mechanical effects can begin to occur 
as well, with electrons tunneling from 


one region of a device to another. These 
and other effects will reduce ihe incre¬ 
mental benefits of the continued down- 
scaling of conventional devices to the 



Photo A; The Quantum interference 
device built by IBM researchers 
studying gallium arsenide. A mag¬ 
netic field controls the interference 
between electron waves passing 
through the two halves of the ring , 
turning the device on and off \ 


point where it wall reach a dead end. 
New fabrication techniques are being 
implemented that can help reduce some 
of these unwanted effects. 

For example, new materia Is-growth 
techniques enable layer on layer of di¬ 
verse elements or compounds to be 
formed with atomic precision. One of 
these techniques, molecular beam epi¬ 
taxy (MBE), can lay down a layer just 
one or two atoms thick and align ii pre¬ 
cisely, aiom by aiorn, with its substrate. 

The sharp boundaries between such 
layers are known as heterointerfaces. In 
properly designed layers, electrons may 
coalesce at a heterointerface in a thin 
sheet known as a two-dimensional elec¬ 
tron gas (2DEG), forming a conduit 
for electrical current. 

A Quantum Leap 

All classes of electronic structures 
seem to display some sort of novel be¬ 
havior if they are made small enough. 
This behavior is referred Lo as quan¬ 


tum effects. Lf newly available nanofab- 
ricalion techniques are cleverly applied, 
quantum effects can be exploited to 
create new types of devices. 

According to the fundamental laws 
of quantum mechanics, all matter has 
the properties of both particles and 
waves. Tliis is known as the principle of 
duality. Although we commonly think 
of electrons as small particles, in certain 
solids, they may have wavelengths 
ranging from 2 to 50 nm. 

In a conventional electronic device, 
the wave nature of electrons is unim¬ 
portant. The electrons move along, car¬ 
rying an electrical charge as dictated 
by the voltage applied. However, as the 
size of a device becomes so small that 
very few atomic impurities are present 
lo scalier the electrons, the electron 
waves begin to interfere with one an¬ 
other. 

Electrons are sensitive to magnetic 
fields, meaning that this interference is 
controllable. Researchers have fabri¬ 
cated small, ring-shaped devices in 
which magnetic fields modulate the 
current and control the interference of 
electrons traveling along different amis 
of the ring (see photo A). 

The greatest modulation of current, 
however, occurs in rings Fabricated at 
IBM’s T. i, Watson Research Center 
in Yorktown Heights, New York, and at 
AT&T’s Bell Laboratories in Murray 
Hill, New jersey. The rings were 
formed in 2DEGs in gallium-arsenide 
111ms deposited by MBE. The Bell Labs 
scientists have also built devices in 
which electrons iravel coherently over 
long distances in narrow conduits vir¬ 
tually free of impurities. The thin Films 
that are laid down by MBE serve as 
electron waveguides, similar to optical 
fibers. 

Another type of quantum effect oc¬ 
curs when an electron’s motion is con¬ 
strained to less than three dimensions. 
An example is the 2DEG, where a lay¬ 
er of material thinner than an electron's 
wavelength confines the electrons, 
forming a quantum well. Normally, 
electrons can take on a whole range of 
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energies, but spatial confinement forces 
those energies into different states. En¬ 
ergy barriers can be far more effective 
than physical barriers in confining elec¬ 
trons. 

The resonant tunneling device sand¬ 
wiches a 2D EG between two thicker 
layers of material containing higher en- 
ergy electrons. For the electrons to pass 
through those layers, the energy of the 
electrons carrying the current has to 
fall within the possible energy values 
(quantized levels) in the 2 DEG layer. 
When this matching occurs, die layers’ 
energies are in resonance with one an¬ 
other, and large amounts of current can 
llow. 

Effects become even more dramatic 
when the electrons are constrained in 
more than one dimension. We can use 
high-resolution electron-beam lithog¬ 
raphy and high-precision reactive-ion 
etching (a technique used to transfer a 
lithographic pattern to the layers of 
material on a wafer) to form quantum 
wires and quantum dots only a few tens 
of nanometers wide. Quantum wires 
constrain electrons to a one-dimen¬ 
sional quantum well; quantum dots, to 
a zero-dimensional well. 

The quantized energy levels of quan¬ 
tum wires and quantum dots become 
narrower and more widely spaced than 
in two-dimensional wells. This tighter 
discrimination of energy levels leads 
to sharper resonance effects. 

At least theoretically, quantum dots 
have a couple of unique possibilities. 
First, their electrons should have dis¬ 
tinct energy levels that accurate ad¬ 
justment of the applied voltage should 
be able to precisely control. 

Second, by virtue of their small size, 
quantum-dot devices could be packed 
orders of magnitude more densely than 
today’s transistors—and they would 
draw much less power. Interconnects 
between dots might be unnecessary; 
they may be able to communicate with 
each other if they are placed close 
enough together. 

Because each well has more than one 
resonant level, it offers a new function; 
multistate stability. Conventional tran¬ 
sistors arc bistable: They require a cer¬ 
tain amount of voltage—sufficient to 
enable current to flow through them— 
to turn them on; returning this voltage 
to zero turns them off. 

Resonant tunneling devices are mul¬ 


tistate; they turn on or off when the 
control voltage moves on or off the var¬ 
ious resonant levels (it need not return 
to zcto). Multistate operations could 
lead to computers based on three or 
more states instead of the current two 
(Is and Os). The multi state stability of 
quantum devices offers the possibility 
of multivalued logic functions at great¬ 
ly enhanced speeds. 

One on One 

Another type of quantum-effect dev ice 
that offers mu hi state stability operates 
on a different principle that is based on 
each electron carrying a single unit of 
electrical charge. In a conventional tran¬ 
sistor, millions and millions of elec¬ 
trons pass through the device in a single 
switching operation (this occurs about 
50 million times per second in a fast 
desktop machine). 

In the 1960s, scientists predicted that 
if a conductor were made small enough 
(e,g,, a few tens of nanometers on a 
side), it would require enormous ener¬ 
gy to add even one more electron. They 
were right. 

This particular effect is known as the 
Coulomb Blockade. It has led to the re¬ 
cent invention of the single-electron 
transistor, a .supersenshive device that 
turns on and off as electrons are added 
to it one at a time. (Of a somewhat sim¬ 
ilar nature is a recently announced 
switch invented by IBM scientists that 
turns on or off with die motion of a sin¬ 
gle atom.) These new quantum-effect 
devices and other ones like them con¬ 
jure up visions of computers of the fu¬ 
ture that would make even today’s best 
machines look clumsy and plodding by 
comparison. 

Researchers at Moscow State Uni¬ 
versity have developed sophisticated 
electronic circuits based on the concept 
of single-elecIron devices. These cir¬ 
cuits offer orders of magnitude of im¬ 
provement in speed and density over 
conventional logic schemes. Further¬ 
more, single-electron devices offer a 
unique approach to memory applica¬ 
tions: multilevel storage, where a single 
transistor is capable of storing several 
bits. 

The idea of merging logic and mem¬ 
ory functions into self-sufficient cir¬ 
cuits may provide a new form of intel¬ 
ligent memory. Applications such as 
multimedia and memory-hungry graph¬ 


ics already demand considerable quan¬ 
tities of memory with local support¬ 
ing logic. High-deusity smart memo¬ 
ry will be fundamental to many future 
products. 

An Arctic Blast 

Despite all the tantalizing possibilities 
that nanoscale quantum-effect devices 
offer, their implementation in tomor¬ 
row's machines laces some very serious 
barriers. Quantum-effect operation of 
most devices has only been demon¬ 
strated at extremely low temperatures 
(i.e,, around -450 Q F). At higher tem¬ 
peratures. thermally activated process¬ 
es tend to wash out the key quantum 
effects. 

A 100-nm-size single-electron device 
dial shows beautiful Lum-on and turn¬ 
off characteristics at liquid helium tem¬ 
peratures is always on at room temper¬ 
ature. Only if the device could be made 
at leasi 10 times smaller would it be 
considered for operation under normal 
climatological conditions. 

Nano, Nano 

Enough has been learned to know that 
technological limits are meant to be 
broken. Quite clearly, we need addi¬ 
tional innovative research to find out 
where and how nanoelectronics will 
have a significant impact in the com¬ 
puting world. 

Despite all the challenges, however, 
the potential rewards of nanoelec iron¬ 
ic technology could be enormous. Cur¬ 
rently, you are able to carry around with 
you in a laptop a few megabytes of 
memory and circuits that cycle every 
few 10 millionths of a second. Nano¬ 
electronics might w r ell increase these 
capabilities and the computer's result¬ 
ing performance by a factor of 100 or 
more. 


Shalom Wind is a research scientist at 
IBM 1 s T, J. Watson Research Center , 
Yorktown Heights, New York , His cur¬ 
rent work focuses on nanostructures 
and exploratory devices. You can con¬ 
tact him on BIX do "editors' or on In¬ 
ternet as wind@watson.ihm.com. The - 
oren Smith is manager of the 
exploratory-device and advanced-1n- 
terconneets area at IBMs Watson Cen¬ 
ter. You can contact him on BIX do 
"editors" or reach him on Internet as 
trey@watsoj ?. / bm .com. 
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MICROPROCESSOR CLOCK 
FREQUENCY AT INTRODUCTION 



Figure!: The 

trend in micropro¬ 
cessor clock fre¬ 
quency is repre¬ 
sentative of the 
advances in ICs 
that will charac¬ 
terize the 1990s. 


■ Intel * Motorola 


phase of the product life cycle, when prof¬ 
it margins are highest) are essential to re¬ 
covering l he significant costs associated 
with the introduction of new products. 
High productivity in the design phase di¬ 
rectly and positively affects the time-to- 
market cycle, and it’s a direct result of the 
use of sophisticated and enhanced CAD 
tools on high-performance workstations, 
improvements in design tools require rapid 
advancement of 1C technology. 

The complexity of random logic chips 
(i.e., the number of transistors per chip) 
has been increasing at an annual rate of 
25 percent—for memory chips, 60 per¬ 
cent. Microprocessor performance has in¬ 
creased 60 percent per year. Complete de¬ 
sign cycles, such as those for computer 
workstations, have shrunk to well under 
a year. 

Along with advances in chip technolo¬ 
gy, designer productivity has increased 
dramatically over the past decade. How¬ 
ever, to meet semiconductor-industry 
goals, designer productivity will have to 
increase an additional 30-fold in the next 
10 years. 

By the year 2000, the design environ¬ 
ment will require a 2-B1PS workstation 
with 2 gigabytes of main memory, 20-ns 
access lime, and 4 MB of cache. The sys¬ 
tem-dock frequency will be around 250 
MHz (see figure 2). A 512-bit bus operat¬ 
ing at 250 MHz will be required between 
the processor and the main memory. The 
display will be a flat-screen color LCD 


with 4 megapixels at 24 bits per pixel. The 
hard disk will contain more than 100 gi¬ 
gabytes of data, and it will use optical tech¬ 
nology. 

Because of design-methodology re¬ 
quirements, the focus of design research 
is shifting from chips to multichip mod¬ 
ules and integrated systems, and from 
building tools for logic, circuit, layout, and 
verification to support of concurrent en¬ 
gineering. In the future, statistical manu¬ 
facturing data will increasingly be used to 
both fine-tune designs and obtain greater 
performance. 

Today’s Design Directions 

Al issue here is the ability to design digi¬ 
tal systems through high-level synthesis 
by means of research on expert, rule-based 
design systems capable of bottom-up de¬ 
sign from a top-down specification. Im¬ 
plementing this new design model requires 
a large daLabase of component, assembly, 
and process specifications. The model sup¬ 
ports all aspects or digital system design, 
from logic and physical design to manu¬ 
facture. Use of these tools has resulted in 
order-of-magnitude reductions in the de¬ 
sign cycle. 

Another research effort is aimed at de¬ 
fining a complete VHDL-based mukichip 
interactive design system that supports 
chip design through layout from a behav¬ 
ioral specification. This process involves 
determining the number of necessary chips, 
partitioning the specification among the 


chips, creating proper interchip interfaces, 
and synthesizing the layout of each chip. 
After the designer is satisfied with the dis¬ 
tribution of the specifications and the in¬ 
terconnections among the chips, a chip is 
designed from the specifications by a chip- 
synthesis tool that works with constraints 
derived from the higher-level decision. 

In other areas, researchers have made 
significant advances in the basic design 
procedures associated with logic, circuit, 
and device design, as well as layout. Cir¬ 
cuit simulators based on RLC circuit mo¬ 
ments (i.e., linear equations used to ap¬ 
proximate the equations describing a 
circuit in the interest of speeding die cal¬ 
culations) [ire calculated by a path-tracing 
algorithm, require 10 times less memory 
than prior simulators, and can analyze large 
interconnection models several thousand 
times faster than a circuit simulation. 

How We’ll Proceed 

The rapid progress in device and process 
technology will continue unabated through 
the next decade. By the next century, the 
MOS field effect transistor gate length will 
approach 0.15 micron. As few as 400 
atoms will separate the source from the 
drain. Reductions in minimum feature size 
bring with them circuit-performance im¬ 
provements associated with increased cir¬ 
cuit density and higher device speeds. 
However, the interconnection parasitics 
and the wiring complexity required to in¬ 
tegrate 100 million transistors into a circuit 
will limit chip performance. 

Industry analysts are forecasting 1000- 
MHz clock frequencies for bipolar logic 
with 10-picosecond gate delays and 500- 
MHz clock frequencies for MOS logic 
with 30-ps gate delays. Reaching these 
speeds will provide a functional through¬ 
put rate of 2.5 X K) 15 . Architectural inno¬ 
vations that require high complexity (e.g., 
parallel processing and neural networks) 
will become available to support higher 
performance at the system level. 

Current interconnection technology is 
approaching reliability and parasitic limits. 
The finer structures of denser ICs are caus¬ 
ing higher current densities in on-chip con¬ 
nection paths, which can cause increased 
electromigration (an electrically driven re¬ 
distribution of the elements forming the 
semiconductor structure) and lead to fail¬ 
ure of the device. Even if no electromi¬ 
gration occurs, the closer spacing of in¬ 
terconnections on a chip Increases the 
likelihood that signals on one line will in¬ 
terfere with those on adjacent lines (this 
is termed cross talk). Therefore, new ma¬ 
terials are being considered to circumvent 
these limits, such as low dielectric con¬ 
stant polymers For interlevel dielectrics 
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Gallium Grows Up 

RON SARTORE 


G allium-arsenide materials used 
in semiconductors were once 
considered exotic, and they were 
used exclusively for microwave 
communications and supercomputer 
circuits. Now, in the race for econom¬ 
ical, high-performance computing, gal¬ 
lium arsenide — a compound of galli¬ 
um (Ga) and arsenide (As), or GaAs 
(pronounced gas)—is securing a 
foothold in advanced personal com¬ 
puters and workstations. 

Will GaAs replace silicon in Future 
computers? Probably not. The com¬ 
pound's role at first will be to support, 
not to replace, silicon-based proces¬ 
sors. Then why do we need it in the 
first place? 

Proponents of OaAs espouse its won¬ 
drous speed. Electrons move four to 
five times faster in the GaAs compound 
than in silicon. For example, if it were 
practical to build a million-transistor 
processor in GaAs today, a processor 
like Intef s 50-MHz 486 could be run¬ 
ning at over 200 MHz. 

Unfortunately, speed isn't the only 
difference between the two materials. 
Gallium arsenide is very brittle. Be¬ 
cause of that, it's difficult to create 
large-diameter wafers (i.e., slices of die 
material) on which to build ICs. Cur¬ 
rently, the largest GaAs wafers are only 
the size of the silicon wafers built 10 
years ago. Smaller wafers mean fewer 
and typically less complex ICs per 
wafer and higher manufacturing cost 
per device. 

Cooking with GaAs 

Two of the biggest challenges facing 
designers of high-performance com¬ 
puters involve the distribution of tight¬ 
ly controlled high-speed clocks and the 
access of data from cache and main 
memory subsystems. GaAs now ap¬ 
pears to be the best candidate to easi ly 
solve these problems. 


The clock distributions for 50- and 
66-MHz processors are approaching 
the limits of silicon-based components. 
The trend to higher clock speeds shows 
no relief because processor speeds con¬ 
tinue to double every few years. The 
speed of GaAs devices provides one 
answer. 

For example, a company called Tri¬ 
quint offers a GaAs component that 
can be used to distribute die tightly con¬ 
trolled docks for Intel 1 s CPU/cache 
module. For a GaAs device, it loafs 
along internally at 500 MHz to create 
an accurate and symmetrical 50- or 66- 
MHz dock. A 25- or 33-MHz clock is 
distributed to the subsystems of the 
computer, and then they are doubled 
by the device. 

At the system level, differences be¬ 
tween individual clocks can be main¬ 
tained within 500 picoseconds (i.e,, 0.5 
nm), One company. Pure Logic Sys¬ 
tems of Chandler, Arizona, used this 
type of GaAs device to develop a 50- 
MHz upgrade for 486-based systems. 

The desire to let the CPU run at the 
highest possible speed has resulted in 
the development of many sophisticat¬ 
ed caching and memory architectures. 
But whatever the arrangement, the 
memory and CPU must be efficiently 
linked, li may be helpful to think of 
the memory and processor's dialogue 
described here as the processor's mil¬ 
lions of transistors waiting on the mem¬ 
ory subsystem's hundreds of millions 
of transistors. 

Yet, in the path between these two 
system elements, there typically exist 
some essential logic devices consist¬ 
ing of only a few thousand transistors. 
These bridge elements cause delays 
that, although they are negligible in 
slower systems, impose a performance 
penalty in faster systems. The functions 
performed by this bridge include mem¬ 
ory address-space decoding, address 


translation, cache hit/miss determina¬ 
tion, address buffering, data-path man¬ 
agement, processor-state tracking, mul¬ 
tiprocessor synchronization, and a 
variety of small but important control 
functions. 

If those few thousand bridging tran¬ 
sistors run taster, both subsystems be¬ 
come more tightly coupled, and the en¬ 
tire system runs faster. This process 
can be achieved by implementing the 
bridge logic with a GaAs gate-array 
device. Now, there is at least one com¬ 
pany, Vitesse Semiconductor, that is 
delivering GaAs gate arrays compatible 
with the logic levels of today's proces¬ 
sors and memories. 

The advantages of using GaAs be¬ 
tween the processor and ihe memory 
are not limited to speed. One of the 
more obscure behavioral differences 
between silicon and GaAs is the effect 
of temperature on their speeds. With 
silicon, higher temperatures reduce the 
mobility of electrons and slow the per¬ 
formance of the device. Thus, the sili¬ 
con-based CPU and its silicon-based 
memory become slower as they warm. 
With GaAs, just the opposite is true. 
As GaAs warms, its electron mobility 
increases, and it becomes faster. Using 
GaAs between the CPU and the mem¬ 
ory creates a crude temperature-com¬ 
pensating effect. 

GaAs is not a replacement for sili¬ 
con yet, but it can be used effectively to 
extend the limits of silicon-based sys¬ 
tems. Each technology has its own 
unique benefits, problems, and appro¬ 
priate applications, and both will be 
challenged by the demands of next- 
generation systems. 


Ron Sartore is a cofounder of Cheetah 
International, a company that mokes 
high-performance personal comparers. 
You can contact him on BIX do "edi¬ 
tors C 


and copper for an interconnective con¬ 
ductor. Some researchers are bringing what 
were once considered exotic materials into 
the mainstream (see the text box “Galli¬ 


um Grows Up" above). 

Manufacturing equipment will also en¬ 
counter physical limits. Expected limita¬ 
tions on the depth-of-field for future opti¬ 


cal lithographies impose limits on the al¬ 
lowable variance in the planarity (i.e., flat¬ 
ness) of the surface of the semiconductor 
wafer. Planarity limits impose restrictions 
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Cubelets and Chiplets 

JANET J. BARRON 


T he conventional microprocessor’s 
power, speed, and bandwidth 
have just about reached their lim¬ 
its. Mull over the implications of 
a chip designed to use light rather than 
electrons to transmit information be¬ 
tween chips. Think about the benefits of 
a processor that uses analog neurons 
as a classifier and digital electronics as 
the interface for the imager. 

To create some of tomorrow’s fan¬ 
tastic chips, futuristic hybrid technolo¬ 
gies and materials are emerging. How¬ 
ever, finding ways to most effectively 
package and interconnect these new 
types of components and materials re¬ 
mains a thorny issue. 

Under Construction 

Parallelism is becoming more preva¬ 
lent in computing, and new technolo¬ 
gies and materials must be able to deal 
wilh it. Caltech scientists (and others) 
are considering using holograms to in¬ 
terconnect optical processors. Wide¬ 
spread work in neural-network design 
and high-speed processing has led 
many laboratories to study the need for 
optical backplanes that would provide 
higher-density interconnections, high¬ 
er speeds, and tower noise and para¬ 
sitic® (i.e., undesirable energy-was ling 
signals) than current electronic-bus ar¬ 
chitectures are able to provide. 

Scientists at Hiroshima University 
in Japan arc experimenting with inno¬ 
vative methods of using optics to link 
memory cells. Their goal is to use op¬ 
tically coupled three-dimensional com¬ 
mon-memory elements, called 3D- 
OCCs, in fast parallel-processing 
systems. Some laboratories are also ex¬ 
ploring a packaging and interconnec¬ 
tion technology that supports high- 
bandwidth communications among a 
3-D array of processors, 

Georgia Tech researchers are devel¬ 
oping a unique process to integrate hy¬ 
brid devices directly onto a silicon sub¬ 
strate, resulting in a chiplet. And at least 
three commercial firms have imple¬ 
mented a 3-D slacking technology that 
allows the packaging of two to eight 


chips on an advanced substrate, creat¬ 
ing a cube let. 

Back to the Future 

Lithography is the behind-the-scenes 
fabrication process that underlies all 
semiconductor technology. For years, 
optical lithography has seemed to be 
at the end of its usefulness for 1C fab¬ 
rication. Nevertheless, the minimum 
features of ICs have shrunk below 1 
micron, and the process has been used 
to fabricate advanced chips wilh ge¬ 
ometries as small as 0,5 micron (in re¬ 
search, as small as 0.35 micron). 

Stretching thin the current fabrica¬ 
tion boundaries is forcing researchers to 
experiment with more exotic materials 
and techniques. 

Making the Move 

A hybrid of optical and electronic tech¬ 
nologies called optoelectronic ICs may 
well be the only game in town soon. 
The process of producing OElCs will 
be easier If we can use conventional 
microelectronic processing techniques. 
The cost wall be lower, loo. Scientists at 


CHIPLET LIFT-OFF 
PROCESS 


Alignment and 
selective deposition 
pofyimide diaphragm 



Figure A: The GaAs devices on the 
pofyimide diaphragm are aligned 
with respect to the silicon host sub¬ 
strate y and they? are deposited from 
the diaphragm onto the silicon. Indi¬ 
vidual devices or an entire array of 
devices can be aligned and deposited 
onto this host substrate. 


Georgia Tech have developed a new 
and improved method for the align¬ 
ment, selective deposition, and inter¬ 
connection of thin-film epitaxial galli¬ 
um-arsenide devices onto host 
substrates, such as silicon. 

This chiplet process, developed by 
Nan Marie Jokersfis group, enables the 
low-cost manufacturing of emitters, de¬ 
tectors, and modulators integrated di¬ 
rectly onto a silicon substrate (see fig¬ 
ure A). This technique should permit 
the production of less expensive optical 
devices and, eventually, the mass pro¬ 
duction of OEiCs. 

A Texas Instruments unnamed pro¬ 
totype device uses light to transmit in¬ 
formation between chips. The goal of 
James Yuan, branch manager of TI’s 
Central Research Laboratory in Dal¬ 
las, Texas, is to "see iT we can do opti¬ 
cal interconnections both at the chip 
level and at the board level. 5 ’ 

Among the device's potential appli¬ 
cations are the moving of signals in and 
out of multichip modules and the pro¬ 
viding of high-speed links between cir¬ 
cuit boards (e.g,, a backplane). Yuan 
says his group has demonstrated a de¬ 
vice that integrates an array of eight 
LEDs wilh a CMOS output-decoding 
circuit. 

One conceptual way to package this 
chip, says Yuan, is to use free space: 
Do away wilh the liber completely, and 
use the chip as an optical coupler. 
Rather than using mechanical pins, you 
place the chip directly on the substrate, 
which has a receiver on the other side. 
Then, instead of one coupler, you have 
ail array of 16 or 32 couplers. 

Theoretically, a second way to pack¬ 
age this chip would be to use a prefab¬ 
ricated optical waveguide made on a 
silicon substrate. Then the chip would 
drop into the waveguide pattern, pro¬ 
viding a multiple channel aligned with 
the waveguide. 

Into the Extremely Exotic 

Developers of exot ic technologies and 
potential and emerging products are 
struggling with complicated packaging 
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Photo A: One three-dimensional 1C, such as this cuhelet from Irvine Sensors, 
stacked 92 memory ICs of 4 Mb of DRAM to create a 40-MB package. 


and interconnection challenges. Ac¬ 
cording to the developer of an experi¬ 
mental bionic-nerve chip, any sort of 
in vivo placement of a chip (in a plant 
or animal’s living body) will require 
significant research. 

One challenge, passivation (i.e., the 
protection against contamination), al¬ 
though important in the IC environ¬ 
ment, is essential in all in vivo appli¬ 
cations. The salt present in the body 
will cause major problems for an un¬ 
protected in-vivo implementation. 

An experimental bionic chip has 
been successfully used to connect the 
severed ends of an animal’s nerve. Dur¬ 
ing the healing process, nerve fibers 
re-formed and grew through microholes 
in the chip. Scientists recorded the re¬ 
sultant nerve activity. According to re¬ 
searchers, a microprocessor linked to 
a nerve chip embedded in living tissue 
might some day be able to control the 
motions of an artificial limb. 

A number of companies already have 
implemented biologically inspired 
products. Many neural-network appli¬ 
cations are already in use, and others 
are appearing daily. But in a situation 
unusual in the computer industry, neu¬ 
ral-network hardware still lags far be¬ 
hind software. 

However, Synaptics, of San Jose, 
California, has produced what its pres¬ 
ident, Federico Faggin, calls “the First 
known use of neural-net chip technol¬ 
ogy in a commercial end-user applica¬ 
tion.” The 11000 chip integrates an im¬ 
ager with image preprocessing, an 
analog neural-network classifier, and 
digital electronics as the interface for a 
single-chip microcontroller. 

Interconnection and packaging chal¬ 
lenges in the development of this chip 
included encapsulating the device with 
an optical-quality lid in strict registra¬ 
tion of the die to the optics and find¬ 
ing a way to produce a low-cost im¬ 
plementation of the assembly. 

3-D Stacking Methods 

Because conventional multichip pack¬ 
aging can’t provide the density or the 
performance needed for some future 


applications, TI is just one of several 
companies using a 3-D stacking pack¬ 
aging technology. Others include Irvine 
Sensors of Costa Mesa, California, and 
Thomson CSF of Paris, France. 

Myles Suer, director of marketing 
for Irvine Sensors, says, “We’re moving 
away from single-chip packaging, 
which will probably reach its limits at 
50 to 75 MHz. As we develop faster 
processors, the interconnection distance 
between the cache memory and the pro¬ 
cessor becomes much more critical.” 

With a number of computer manu¬ 
facturers, Suer’s firm is jointly devel¬ 
oping prototypes of a 3-D memory- 
stack cube let that can be packaged next 
to the processor (see photo A). Ac¬ 
cording to Suer, cubelets can provide 
higher performance—as high as 400 
MHz if the chip interconnections are 
all on one side of the IC. With minor re¬ 
design, they can also offer significant¬ 
ly lower power consumption. 

Cubelets enable designers to more 
efficiently package processors for the 
parallel environment and to utilize 
space more efficiently. They can pack¬ 
age 40 to 80 MB of memory in a space 
the size of a sugar cube. Cubelets are 


being developed as potential computer 
systems in a cube (i.e., packaging pro¬ 
cessors, memory, and so forth as a unit). 

Back to Basics 

A group at MIT has developed Nu- 
Mesh, a new scalable, modular, 3-D 
packaging and interconnect technology 
that supports high-bandwidth systolic 
communications on a 3-D nearest- 
neighbor lattice. The primary goal is 
to define and support a standard com¬ 
munication and interconnection sub¬ 
strate for modules of arbitrarily com¬ 
plex digital systems. 

By joining Lego-like NuMesh mod¬ 
ules, Steve Ward and his associates are 
trying to combine a “Tinkertoy-set 
modularity with supercomputer per¬ 
formance.” The group’s long-range 
goals include integrating NuMesh 
nodes as a processing substrate for fu¬ 
ture workstations, allowing dynamic 
allocation of processors to a wide range 
of system tasks. 


Janet ./. Barron is a BYTE technical 
editor. You can contact her on BIX as 
“neural” or on Usenet as neural @ 
bytepb. byte. com. 
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SEMICONDUCTOR MARKET-SHARE TREND 


Trends in the US. semiconductor market share over three decades indicate 
that the US. will be a minor player in this essential technology by the 
year 2000. 

Year U.S. share of worldwide Source of 

semiconductor market (%) data 


1960 

78 

Electronics Industry 
Association 

1970 

56.5 

DataQuest 

1980 

42.9 

DataQuest 

1990 

31.7 

DataQuest 

2000 

18-40 

Estimated 


on the vertical dimensions in the chip’s 
structure at each level of interconnect pro¬ 
cessing. All these limitations will reduce 
the kinds of materials that can be used, be¬ 
cause not all materials can be kept planar. 

Lithography remains the pacing semi¬ 
conductor technology, determining mini¬ 
mum feature size and product yield. Even 
though extended ultraviolet optical li¬ 
thography may be extendable to 0.25 mi¬ 
cron and beyond through the use of short¬ 
er wavelengths and phase-shift masks, 
research is in place to develop x-ray lithog¬ 
raphy tools. Models of the x-ray litho¬ 
graphic process that are analogous to those 
for optical lithography (e.g., SAMPLE/ 
SIMPL) are being developed. 

Broader Scope for Engineering Tools 

The increasing importance of technology 
CAD (TCAD)—a set of software pro¬ 
grams that model the manufacturing pro¬ 
cess—is now evident. Its use as a tool for 
process development to avoid expensive 
experiments in the manufacturing envi¬ 
ronment has resulted in the increase of ef¬ 
forts applied to process and device mod¬ 
eling. 

Advanced capability workstations will 
be required to efficiently use these tools 
in an integrated product/process design 
environment. Because of the scale and 
complexity of the computational models 
being considered for the year 2000, no sin¬ 
gle group will have the resources to de¬ 
velop these TCAD systems, so the coop¬ 
eration of many organizations will be 
required. 

A TCAD framework could enable in¬ 
dividuals to develop and share common 
code and integration across several levels 
of CAD. The sharing of databases is equal¬ 
ly important. Data models and the dura¬ 
bility of device and process models re¬ 
quire a standard format for semiconductor 
wafer representation. Similarly, the defi¬ 
nition of a semiconductor process repre¬ 
sentation is required. Completion of these 


objectives will extend TCAD simulation 
software to process tools and factory mod¬ 
els that arc able to relate design to yield 
and to cost. 

A New Model for Packaging 

At some point in the trend toward greater 
complexity, the difficulties in working 
with finer geometries and larger chips will 
cause the IC industry to look for other 
means of obtaining better performance. 
Now, the most promising area for further 
development is packaging. 

Semiconductor-packaging technology 
is experiencing a tidal wave of change. 
It’s making the transition from being a 
means of protecting the active device that 
is compatible with the system assembly 
to becoming a core technology that di¬ 
rectly affects system performance at least 
as much as the speed or density of the chip 
does. This shift will be difficult to imple¬ 
ment because engineers with the broad 
knowledge required for this new packaging 
science are rare. 

The ubiquitous plastic DIP has been 
used for more than three decades in spite of 
its shortcomings in electrical and thermal 
performance. One approach to projecting 
the future of packaging technology is to 
examine the trend in single-chip packages. 

The current microprocessor is packaged 
in a ceramic flatpack with a pin count of 
around 400, a power dissipation rate of 7 
watts, and a rise time of 1000 ps. Within a 
decade, the prevalent microprocessor will 
have 2000 I/O connections, dissipate 60 
watts, and have a rise time of 150 ps. Sin¬ 
gle-chip packages for those processors will 
be the upper end of a family of packages 
that must be developed and configured for 
surface mounting and for tape automated 
bonding systems. 

Single-chip packaging, however, is not 
the area in which the packaging science 
will provide the greatest contribution. 
These packages are many times the size 
of the chip they contain, a situation that 


mandates a large, low-performance sys¬ 
tem assembly. Performance considerations 
(as dictated by the 250-MHz clock speeds 
in workstations) will force processors, co¬ 
processors, support chips, and high-speed 
off-chip cache memories to be physically 
very close. 

The Need for Multichip Packaging 

Because each inch of real estate between 
chips will result in a 1-ns signal-propaga¬ 
tion delay, the maximum width of an entire 
system cannot be more than a few inches. 
Thus, whether on a flat substrate or in a 
stacked-chip package configuration, chips 
must be brought close together and pro¬ 
vided with up to thousands of I/O con¬ 
nections and their attendant wiring. Mul¬ 
tichip modules (MCMs) will be a solution 
until all the necessary functions can be in¬ 
tegrated onto one chip. This theoretical 
solution may never happen because of sys¬ 
tem designers’ seemingly inexhaustible 
appetite for more logic and memory. 

If we achieve the capability of mounting 
many chips in a single package, or MCM, 
so that their electrical performance is not 
degraded by interchip delays, the module 
is said to have transparent interchip inter¬ 
faces. Transparent interfaces with an af¬ 
fordable and reproducible packaging tech¬ 
nology may well become the source of a 
paradigm shift in IC technology. They may 
replace dimension reduction as the tech¬ 
nology driving higher performance. 

Among the remaining barriers to broad 
acceptance of MCMs are the absence of 
acceptable methods of individual chip test¬ 
ing before assembly, the lack of sources 
for these chips, and the need for better 
techniques to repair defective MCMs. 
MCMs may consist of several silicon chips 
on a silicon or ceramic substrate. These 
chips are connected with solder-bump 
technology to the multilayer conductors 
on the substrate. 

Signals will flow from chip to chip by 
way of transmission-line structures driven 
by low-impedance drivers matching the 
impedance of the transmission line. Ad¬ 
ditionally, power distribution will require 
that contacts be placed closer to where 
the power will be used to avoid the switch¬ 
ing noise that is associated with long on- 
chip power buses. Because the cost of the 
enclosure would then be spread over more 
than one chip, it will be economical to use 
a hermetically sealed enclosure, a class 
of package that contributes to high reli¬ 
ability. 

If high-performance MCMs become 
economically feasible, the technology of 
partitioning the system must be revisited. 
Chip designs can be optimized to allow 
higher performance and yields when off- 
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RESHAPING THE MICROCHIP 
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• Use for a wide range of applications. 

Maple is ideal for a wide range of 
applications, including helicopter blade 
design, VLSI design, chemistry, satellite 
guidance systems, econometrics, electrical 
engineering, and applied mathematics — 
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chip cache memories become a reality and 
the need for line drivers is lessened. One 
such optimal design might require that 
each chip include only a narrow range of 
similar device types so that fewer demands 
would be placed on the fabrication pro¬ 
cesses. 

But whether you are dealing with single¬ 
chip packages or MCMs, the electrical, 
thermal, and mechanical design of the 
package will require design tools that are 
not currently available. Package CAD 
(PCAD), a set of software tools to aid in 
the design of IC packages, is being devel¬ 
oped. 

PCAD will include the modeling tools 
for advanced packages. These tools will 
permit the simulation and optimization of 
package design before the commitment to 
hardware and the performance evaluation 
of the packaged chips from the system per¬ 
spective. Trade-offs of chip complexity, 
package costs, and system performance 
become a reality. Because PCAD does not 
address the design of either MCMs or mul¬ 
tiple chip assemblies, it therefore must be 
extended to deal with both these design 
options. 

Additional advanced technologies (in¬ 
cluding superconductivity and electro-op¬ 
tics) for complex high-performance next- 
decade chip applications are already being 
evaluated (for a view of the progress in 
advanced packaging and interconnection 
research, see the text box “Cubelets and 
Chiplets’’ on page 144). Because cooling 
silicon ICs increases their switching 
speeds, thermal conductivity, signal-to- 
noise ratio, and high-temperature super¬ 
conductors should become practical. If so, 
they may also find application in MCMs. 
The decision to use these advanced tech¬ 
nologies will be based on cost-performance 
trade-offs. 

At the system level, the use of optical 
data buses is already a reality. But there 
is a question concerning when we will at¬ 
tain the precision and technology required 
for on-chip or in-module optical data bus¬ 
es. The packaging of microelectronic de¬ 
vices and systems is a challenge and an 
opportunity that will provide rewards for 
the companies that learn to do it success¬ 
fully. 

A New Beginning for 
Semiconductors 

Semiconductor progress has been defined 
by plotting a number of trends, such as the 
size of the minimum features on an IC. 
The father of all trends is the one enunci¬ 
ated by Gordon Moore in 1975 forecasting 
the number of transistors on each IC chip 
(see the text box “Moore’s Law Meets 
MIPS” on page 125). This law has been 


so accurate that other parameters—chip 
dimensions, line width, wafer-fabrication 
costs, million instructions per second, bits, 
and power—have been effectively sub¬ 
jected to similar analysis. 

In past decades, various analyses of the 
limits of integration have predicted an end 
to the progress, but creativity and innova¬ 
tive skills have pushed back those limits. 
Now, further advancement faces real phys¬ 
ical limits. They include the size of the 
atom, the inherent variances involved with 
crystal lattices, and the small amount of 
charge transported through the IC struc¬ 
tures (which ultimately becomes too small 
to detect and cannot be used). 

These physical limits and significant 
economic barriers (e.g., the billion-dollar 
cost of a chip factory by the end of this 
decade) indicate that the limits of tradi¬ 
tional trends in technological advancement 
have been reached in the fourth decade of 
the IC. New trends will be created, result¬ 
ing in new paradigms for progress. Growth 
of electronic-system performance will con¬ 
tinue based on the advances in packaging, 
quantum devices, or molecular electron¬ 
ics paradigms. These technologies will 
likely continue to be based on the silicon 
devices and silicon substrates simply be¬ 
cause these technologies have out-achieved 
any alternative. 

The Future Shape of the 
Semiconductor Industry 

Real concerns exist with respect to the ef¬ 
fect of markets and industry structure on 
the technology base (see the table). For 
three decades, U.S. industry has been out¬ 
performed on the factory floor and out¬ 
distanced in market share. It’s finally be¬ 
coming aware that the U.S. is a runner-up 
in competition with other countries’ na¬ 
tionally supported industries. 

In the future, the economic realities of 
technology and production will reduce the 
number of viable broad-based IC produc¬ 
ers. If the U.S. wants to be competitive in 
the advancement of semiconductor tech¬ 
nology and the diverse industries that are 
served by it, it must ensure its profitable 
and productive future. It’s not clear that 
this will be the case. ■ 
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chief scientist at the Semiconductor Re¬ 
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for research operations at the Semicon¬ 
ductor Research Corp., which he joined 
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SUPPORT YOUR 
LOCAL CPU 

Coprocessors are appearing in new forms to serve a wider range of applications 


S uccess for a coprocessor is similar to 
success for a therapist: If it's good 
at what it does, and what it does 
makes a difference, eventually it can 
work itself out of a job. 

Math coprocessors, such as the 387 from 
Intel (Santa Clara, CA) and the 68882 from 
Motorola (Phoenix, AZ), are the most 
common coprocessors in use today. Yet, 
within a few years, they will have almost 
totally disappeared, absorbed into the in¬ 
tegrated functions of the CPU. But why 
weren't coprocessor functions integrated 
into the CPU from the start? 

The Life and Times of Coprocessors 

In the mid- 1970s, the microprocessor was 
just beginning to become a viable com¬ 
puting device, CPUs such as the 8080 and 
the 6800 could run simple applications 
software (e,g, s word processors), but they 
could do little else. They were limited both 
in computational ability and in their mem¬ 
ory-addressing range (only 64 KB). There 
were two reasons for these limitations. 

First, transistors were significantly larg¬ 
er than they are today. Only about 5000 
of them could fit on a chip. By the lime 
the integer-computation unit, register set, 
and address sequencer were included in 
the design, there simply wasn’t room for 
any more complex functionality. 

Second, the chip designers of the 1970s 
didn't target computers with their designs. 
The biggest markets expected for micro¬ 
processors were in desktop calculators and 
traffic-light controllers. 

Thus, many of the functions that made 
their way into silicon were not oriented 
toward computing, and a need for spe¬ 
cialized computer coprocessors arose. Ear¬ 
ly coprocessors performed I/O, RS-232C 
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SUPPORT YOUR LOCAL CPU 


their respective predecessors (the 68882 
and the 387)* The 68040 integrates CPU, 
cache RAM, MMU, and FPU functions, 
and the 486 encompasses the same func¬ 
tions in its 1.2 million transistors. 

Despite the massive transistor count in 
the integrated CPUs, Intel and Motorola 
had to omit certain FPU scientific func¬ 
tions (e.g., sine and cosine) from the to- 
taL Luckily, software emulation of these 
functions doesn't cause a noticeable degra¬ 
dation in performance. 

A New Lease on Life 
For some people, however, the perfor¬ 
mance compromises inherent in integrated 
CPUs are too high, and a new class of ap¬ 
plication-specific FPUs is beginning to ap¬ 
pear. Cyrix (Richardson, TX), for example, 
has taken its 387 done and produced a 
version designed to accelerate AutoCAD 
operations. 

One great advantage that a coproces¬ 
sor-based system has over an integrated 
system is that the CPU and the coprocessor 
can operate in parallel, performing more 
than one task at a time. Many computa¬ 
tionally intensive tasks (e.g., desktop pub¬ 
lishing, optical character recognition, and 
ray tracing) can benefit from concurrent 
processing. 

Some coprocessors have grown to be¬ 
come complete computers on a card. A 
card-based coprocessor can be a lot more 
complex than one chip, and this complex¬ 
ity results in increased specialization and 
functionality (see “A Calculating RISC,” 
May 1990 BYTE). 

For example, mosi of the major suppli¬ 
ers of three-dimensional graphics software 
currently use multiple coprocessor cards 
based on the new Am29050 RISC chip 
from AMD {Sunnyvale, CA) or the 860 
RISC processor from Intel. This approach 
provides ihe graphics companies with 
several advantages over using an integrat¬ 
ed CPU. 

Using multiple coprocessors, the graph¬ 
ics software can off load parts of an image 
to different cards and generate the total 
image more quickly. In addition, functions 
that an integrated CPU cannot handle well 
(e,g„ the sine and cosine functions) can 
lie hand-coded to achieve optimal perfor¬ 
mance. 

Pick a Path, Any Path 

Apple Computer (Cupertino, CA) recent¬ 
ly introduced a communications copro¬ 
cessor card that implements the ISDN pro¬ 
tocol, allowing a NuBus-based Mac to 
connect directly to integrated voice-and- 
data telephone networks. Using the Mac¬ 
intosh coprocessor platform, the 68000- 
based ISDN NuBus card performs all the 
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serial communications, and other basic 
low-level system functions. 

By the time Motorola released the 
68000, nearly 70,000 of the ever-shrinking 
transistors could fit on a chip. As a result, 
the 68000 had a larger integer-calculation 
unit (16 to 32 bits), and it could address 
16 MB of memory. When the 68020 came 
along, it had room for 190,000 transistors 
and a full 32-bit CPU, but it still needed 
two coprocessors to handle the needs of a 
fully functional computer: a memory man¬ 
agement unit (MMU) and an FPU. 

The 68851 MMU had 194,000 transis¬ 
tors and enabled multiuser operating sys¬ 
tems {e.g., Unix) to efficiently handle task 


ACTION SUMMARY 


Traditional functions of copro¬ 
cessors are being integrated 
into the CPU. The next genera¬ 
tion of coprocessors emerging 
with new functions to further 
enhance system per¬ 
formance. 


switching. The 68881 FPU had 155,000 
transistors, and it significantly enhanced 
the speed and accuracy of mathematical 
calculations. Successive generations of 
CPUs have absorbed as many of the most 
commonly used coprocessor functions as 
they could. 

Motorola's 68030 integrated the 68851 
MMU and the 68020 to produce a CPU 
with much faster memory management 
capabilities than the 68020 alone. The 
68040 further integrates many functions 
of the 68881 FPU and adds enhancements 
to the basic CPU. In the Intel range of pro¬ 
cessors, there has been a similar steady 
progression of functional integration. For 
example, the 486 also includes MMU and 
FPU functionality. 

Now that both the 486 and the 68040 
contain floating-point functions, there's 
little reason to buy a separate FPU. As 386 
and 68030 computers are phased out, FPUs 
will disappear altogether. 

But the Numbers Don’t Add Up 

Some trade-offs always occur with inte¬ 
gration, however. The 68030 combined 
the 68020, with its 190,000 transistors, 
and the 68851 MMU, with its 194,000. 
But the 68030 had room for only 300,(XX) 
transistors, so some of the MMU’s less 
frequently used modes were omitted. 

Both the 68040 and the 486 include the 
functions of the math coprocessors from 
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Fast software and hardware for L1M 4.0 included. 
v* Automatic configuration for DOS, OS/2 and UNIX, 
fr** Easy to install. Risk free guarantee. Two year warranty. 
v* Add a disk cache and RAM disk using OS/RAM32/»/us 
to get maximum performance from your computer. 
v* Free up low memory by moving your drivers and TSR’s 
to OS/RAM32p/us. We guarantee compatibility! 

Call today 617-273-1818 or 1-800-234-4CEC 

Capital Equipment Corp. 
vSLm&Sv Burlington, MA. 01803 

PS/2 and Micro Channel are trade murks of IBM 



interface protocol calculations, freeing the 
CPU for application programs. 

Networking at all levels is a process¬ 
ing- intensive task. As such, it's a natural 
candidate for coprocessing. Some copro¬ 
cessor cards transparently compress data as 
they transfer it to disk. The compression 
saves disk space, especially in files with a 
great deal of blank space (e.g,, spread¬ 
sheets). 

Other coprocessors are designed Id com¬ 
press and decompress video images for 
multimedia applications. Intel, IIT (San¬ 
ta Clara, CA), and C-Cube Microsystems 
(San Jose, CA) are early leaders in this 
field. Speech processing is another area 
receiving attention, with specialized ver¬ 
sions of digital signal processors being 
produced for multimedia applications by 
Texas Instruments (Dallas, TX), Motoro¬ 
la, and National Semiconductor (Santa 
Clara, CA), 

Undoubtedly, specialized coprocessor 
chips will also speed the screen redraws 
and printer drivers in coming generations 
of personal computers, and future CPUs 
will integrate many GUI functions. But 
GUIs, such as Microsoft Windows (Red¬ 
mond, WA), tax the performance capabil¬ 
ities or even today's microprocessors, and 
there are limits to the improvements that 
each new generation can add. 

CPUs are already starting to exceed the 
speed capabilities of available memory 
systems, and they depend heavily on cache 
and page-mode technology to keep overall 
system performance high. Even with the 
486 and the 68040, benchmarks may run 
well, but programs not written to take ad¬ 
vantage of cached-memory systems will 
be just as fast on 386- or 68030-based 
hardware. GUIs tend to fall into the latter 
category: They need more than raw CPU 
power to achieve satisfactory operational 
speed. 

There are several ways to improve the 
performance of GUIs with coprocessor 
hardware. For example, Apple manufac¬ 
tured a QuickDraw accelerator coproces¬ 
sor, based on the Am29000 RISC CPU, 
to speed up its graphical user environment. 
This move was followed and upstaged by 
cards from Radius (San Jose, CA) and Su- 
perMac Technology (Sunnyvale, CA). 

Apple's QuickDraw accelerator card 
improved GUI performance in two areas. 
First, the coprocessor is closely coupled 
with the framebuffer RAM, which con¬ 
tains the video image to be displayed. A 
memory system that runs general-purpose 
software (e.g., spreadsheets) satisfactorily 
just isn't the same as one that handles 
video images well. For video images, the 
VDT must continually scan image memo¬ 
ry to update the picture on its screen. Ma¬ 


chines that integrate display memories 
(e.g., video games) are typically poor gen¬ 
eral-purpose computers. But coupling the 
video RAM to a coprocessor avoids the 
degradation of CPU performance that han¬ 
dling a GUI can cause. 

Second, RISC processors can perform 
the specialized operations required by dis¬ 
play routines more efficiently than CISC 
processors can. Techniques such as Load 
scheduling allow computation to contin¬ 
ue in a RISC CPU while the VDT access¬ 
es the video memory externally. 

Most major manufacturers of graphics 
and CPU chip sets are currently trying to 
speed up the operation of Windows by us¬ 
ing either RISC CPUs or special graphics 
chip sets. There is a wide selection of re¬ 
cently announced Windows accelerator 
cards that plug into a personal computer's 
bus and speed up its screen-re draw func¬ 
tions. 

The increased performance that Win¬ 
dows accelerator cards bring results from 
the use of special hardware to perform Bit- 
Bit operations and line drawings. The CPU 
issues high-level commands to the accel¬ 
erator (in essence, a coprocessor on a card), 
which then performs the graphical opera¬ 
tions. This division of labor frees the 80x86 
to concentrate on the applications soft¬ 
ware. 

Close coupling (he., locating the accel¬ 
erator where it won't have to use the pe¬ 


ripheral bus to communicate with the 
CPU) can achieve even higher perfor¬ 
mance. In the context of the graphics pro¬ 
cessor, this technique is currently being 
mislabeled “local-bus VGA," a misnomer 
because it does not implement a true bus 
structure. (For some examples of close 
coupling, see the text box * 4 A Close Cou¬ 
ple" on page 154.) 

S3 (Santa Clara, CA) has used close- 
coupling technology with its special GUI 
accelerator, the 86C911. This chip is de¬ 
signed to accelerate the screen function¬ 
ality of applications running under Win¬ 
dows and maintain VGA compatibility. 
The 86C911 also accelerates BitBlt and 
other operations common in Windows. 

In a VGA display system, the 80x86 
CPU has to do all the calculations at the 
pixel level to accommodate screen re¬ 
draws. With the 86C911, a special soft¬ 
ware driver intercepts these primitive- 
graphics operations and issues high-level 
commands to the graphics processor in the 
accelerator, freeing the CPU for oiher 
tasks. 

Coprocessors can also improve perfor¬ 
mance in the display and printing of 
PostScript data. Adobe Systems (Moun¬ 
tain View, GA) has produced a complex 
chip with 400,000 transistors that is de¬ 
signed to generate the scalable type fonts 
that PostScript uses. The chip has special 
arithmetic units that perform the scaling. 
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A Close Couple 


386/387 INTERFACE 


386 



Read out 


M/IQ 


A31 


Address line 2 


Read/write 


Address strobe 


. 9 , 9=311 


Busy 


Error 


367 


} 




Processor external request 


Selects 


Command/ 

data 


Data bus 


Response 

status 


Figure A: The Intel 386/387 coprocessor interface transfers data only over 
the 32-hit data bus. 


EXTENDED-MATH-COPROCESSOR INTERFACE 


Address and 
command 
decoder 


Chip 

select 


Weitek 

WTL1167 



Figure II: The extended-math-coprocessor interface used by Cyrix and Weitek 
transfers data and commands over the data bus and the address lines . 


T he key to performance in any sys¬ 
tem with a coprocessor is how 
quickly the system can transfer 
data between the coprocessor and 
the CPU. Intel defined an interface with 
its 8087 that was adequate for slow 
chips but has proven progressively less 
suitable as new generations of math co¬ 
processors have evolved. 

Iniefs interface between the 386 and 
the 387 (see figure A) shows that the 
387 is mapped into the high I/O ad¬ 
dress space of the 386 CPU (A31 high, 
M/IO low). The interface uses address 
line 2 to distinguish command trans¬ 
fers from data. 

The 387 can request that the 386 
fetch operands from memory using Lhe 
processor’s external request line. The 
32-bit data bus transfers the data. This 
design is not closely coupled. 

A Wider Data Path 

To more closely couple the math co¬ 
processor to the CPU, Weitek {Sunny¬ 
vale, CA) developed the extended- 
math-coprocessor interface. Weitek's 
1167 floating-point coprocessor was 
the first chip to use the EMC, which 
has been progressively enhanced with 
wider data buses with each generation 
of CPUs. Weitek’s 3167 FPU uses the 
32-bit version (see figure B). 

Cyrix also uses the EMC interface 
for the Cyrix-EMC t a 387-compatible 
processor that also implements an ad¬ 
vanced memory-mapped interface to 
further enhance performance. 

This scheme communicates data and 
commands not only on the data bus, 
but also on the address lines. The FPU 
is mapped as a 64-KB block of high 
memory. Writing to specific addresses 
within the memory window — a differ¬ 
ent address for each FPU operation — 
issues commands to the FPU. 

The data bus carries the data to the 
FPU at Lhe same time Lhe address lines 
are carrying the commands. You don't 
have to write a command to the FPU 
first, as you do with the 387 interface. 
Commands and data can travel simul¬ 
taneously, This design is closely cou¬ 
pled, 

Cyrix says that this interface runs as 
much as three times faster than the 


same Cyrix FPU using the standard 387 
interconnection. Both schemes, how¬ 
ever, are much faster than communi¬ 
cating via the expansion bus. 
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Coprocessor Power Tools! 


No matter which coprocessor you choose, 
Microway’s family of NDP compilers do the best 
job of creating globally optimized 32-bit code to 
drive them. Users throughout the world have 
found that if they want their code to run fast, 
there is only one choice, NDP. 

We recently heard from a customer who spent 
over six months porting his application to 
extended DOS with a competing product. He 
discovered that his 386/387 vector routines ran 
a factor of two faster when they were compiled 


386, i486 and i860 Compilers 


with Microway's NDP 0306. The speed gain 
was so large that he wrote an interface library to 
call the NDP routines from his human interface. 

All of our comp Hers are available for DOS, 
UNIX, and XENIX driving the 387, 387EMC, 
3167, 4167, and Number Smasher-860, 
EZWIN32 provides an easy to use 32-bit 
Windows environment for software develop- 
ment. Microway’s i860 card now runs in the 
SUN 386i and HP-9000. Our i860 compilers are 
now available for the Samsung Mag testation. 


Number Smasher-860™ 


No matter which Micro way language or accel¬ 
erator you choose, it wifi run faster and cooler 
on our 4868 2 T, the only 486 Tower that 
combines elegant style with industrial grade 
power and cooling and the best technical 
support in the industry. 

Micro way has been serving the PC numerics 
community for ten years. We wish to thank all 
of our customers for their continued support. 

For more information, please calf Microway's 
Technical Support Dept at (508) 746-7341 


486 Workstations 


Our NDP family of compilers generate glob ally 
optimized, mainframe quality code that runs on 
the 386, i486, or i860 in protected mode under 
Windows, DESQview, UNIX, XENIX, SunOS, 
or extended DOS. The compilers address 4 
gigabytes of memory while supporting the 287, 
387, Weitek, and Cyrix EMC coprocessors. 
Applications can mix code from all four compil¬ 
ers and assembly language To simplify your 
ports, we offer ClearView, our full-featured, 
windowing symbolic debugger that works with 
DOS versions of NDP 386 and i486 compilers, 

NDP Fortran™ is a full F77 with F66 and DOD 
extensions that is 99% VMS compatible. Also 
contains new F90 features & MS compatibility. 

NDP GJC++™ runs in three modes: K&R with 
Sys V and MS C extensions; 100% ANSI C; 
and C++ Release 2,1 compatible, 

NDP Pascal™ is a full ANSI/IEEE Pascal, with 
extensions from C and BSD 4,2 Pascal. 

NDP Language Pricing 

NDP Fortran, C|C++ t or Pascal — all products 
include NDP Tools except for 3861486 UNIX 


and XENIX. 

386 DOS (inciudes DOS Extender) „ . . $895 
486 DOS (includes DOS Extender) . $1195 

3861486 UNIX or XENIX .. $1195 

i860 Compiiers ....$1995 

EZWIN32™ — Our 32-bit Windows extender 


runs extended versions of our 32-bit compilers 
under Windows, eliminating the worry about call¬ 
ing the Windows GUI. EZWIN32 provides a char¬ 
acter-based environ ment that supports standard 
FORTRAN, C, C++, and Pascal I/O, Price 
indudes one NDP 386 compiler.$595 

GREX 386/860 — A library of 160 bwer level 
graphics routines (free with DOS compilers): $495 
OlearView m 3/486 Symbolic Debugger: $395 
NDP-Cro5sRef™Guf full function cross refer¬ 
ence utility that produces comprehensive data 


and function listings. Available for all NDP 

compiler versions.....*.,$195 

NDP Plot™...$325 

NDP/FFT™ NDP or 80x87 version.,. ea. $250 
Halo Professional for 386...$595 


NDP NAG™ Workstation library is a subset of the 
NAG mainframe libraries. Has 172 routines for 
differential equations and eigenvalue problems, 
matrix operations, fitting curves, statistics, and 

regression analysis.. 386 Version: $895 

T800 NAG for Transputers.. $2750 


Number Smasher-860 is the highest perfor¬ 
mance coprocessor card ever to run in an ISA or 
EISA bus or as part of a transputer system. Deliv¬ 
ers up Id 80 million floating point operations per 
second at 40 MHz and produces 11.8 double 
precision Unpack megaflops, The board comes 
standard with an EISA or ISA interface, 8 meg of 
high speed memory, and your choice of NDP 
Fortran, C|C++ 5 or Pascal for the i860 running 
under MS-DOS, UNIX, XENIX, SunOS, or 

DESCMew...33 MHz: $5000 

40 MHz: $6000 32 MB version: add $2500 


i860 Vectorizers and Libraries 


NDP NAG/860 Is a Micro way port of tee NAG 
workstation library to the i860.. $1495 

NDP HALO-860 indudes HALO Professional 
and an interface library which makes HALO 
directlycallable by the i860___* $995 

860 Veetortzer includes PSR VAST-2 which 
converts a C or FORTRAN program into a new 
program which calls the Intel Vector library. 
Includes the Intel Vector Library and 
Micro way's i860 Profiler.* $1496 

860 Vector Library—Written forlnteljndudes 
over 400 vector primitives that take advantage 
of the iSSQ's cache, dual instruction mode, and 
pipelined multiplier accumulator.$495 

NDP 1MSLJ860 is a Microway port of IMSL 
mainframe library to the 860. 

Math Library: $995 Statistical Library: $995 
Special Functions: $500 Complete pkg: $2000 

IGL — a 3-D Graphics Pipeline that does 
geometry and rendering using routines which 
use the 1860's built-in graphics hardware: $495 

Kuck & Associates (KAP) Hand coded libraries 
for the i860, DSP and Dense Solvers require Basic 
Math Library which indudes BLAS1 * 2 and 3: $500 
■ DSP — Over 100 routines including 1 and 
2-D correlations and convolutions. Does 

1024 Complex FFTin 1 msec_... $250 

* Dense Array solver package...... $250 


SX Your AT 


FASTCache-SX/Plus™ — The “Windows 
Solution- — easily converts your 286 into a 
powerful 25 MHz 386SX by combining 
Micro way's award winning FASTCache-SX 
accelerator ($299) with up to 16 megabytes of 
extended memory. Features a 480’Style 8K 
internal cache from Intel and a 387SX 
coprocessor socket. Uses a 16-bit slot, 
FASTCach e-SXJP\ us-25: $595 Cable: $95 


One of Micro way's Black Towers is the ideal 
choice for a cost-effective desktop system, 
personal supercomputer, file or computation 
server, or an industrial PC. They come standard 
with two or more thermostatically controlled fans, 
250 Watt motherboard power oonnectors, and 
American-manufactured Industrial power 
supplies. Our 386 and 486 motherboards are 
carefully burned in and tested. Top speeds are 
40 MHzfor the 386 and 50 MHz for the 486. Each 
user can choose from a full line of high quality 
options to customize the workstation to his 
specific needs. Our 486B 2 T was a recent Digital 
Review Target Award nominee. The base 
system indudes a sleek, black tower case, a 
black tactile response keyboard, four megabytes 
of memory, a 250 Watt American power supply 
and one floppy drive. Each system is backed up 
by a one year warranty and tee best technical 
support in the industry, 

486B^T-33 ISA 64K cache 250W $2500 
406B?T-33 EISA 256K cache 25QW $3195 
4868^-50 EISA 256K cache 250W $4495 
486B 3 -50 EISA 256K cache 350W $5095 


Parallel Processing 


Microway s ongoing R&D is based on the 
INMOS TBOO, T9000, and Intel i860. We 
recently achieved 90% efficiency and 132 
megaflops running two 3860s in parallel. Our 
T8Q0 products are T90QQ object compatible, 
making teem ideal development platforms for 
this new superscalar RISC processor. 

Quadputer™— This board for tee AT or 386 
can be purchased with 1 to 4 transputers and 
1 or 4 meg of memory per transputer. Two or 
more Quadputers can be linked together to 

build transputer networks.from $1845 

Mon op u ter™— Indudes one T800 and up to 
16 meg of RAM..from $1295 


Math Coprocessors 


WEITEK; 4167-25/33 .$750/$995 

3167-20/-25/-33 .$350/$600/$750 

mW3167 Micro Channci-25/33:from $1295 
mW3167/80387 Board.$200 


INTEL: 8087; $80 

387-16SX: $120 
387 16-33; $190 
Cyrix: SX16MHz; $105 
SX25MHz; $120 
DX20 MHz; $165 
DX33 MHz: $175 
EMC-33 MHz: $395 


8087-2: $115 
387-20SX: $135 
287XL: $80 
SX20MHz: $110 
28720MHz; $75 
DX25 MHz: $165 
DX40 MHz: $200 
EMC-40 MHz: $450 


Micro _ World Leader in PC Numerics 

Corporate Headquarters: P.O. Box 79. Kingston. MA 02364 USA (508) 746-7341 
32 High St, Kmgston-Upon-Thames. U.K., 081-541-6466 
USA FAX (508) 746-4678 Germany 069 75 2023 Holland 40 836455 Italy 02-74.90.749 Japan 047 423 1322 
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Multimedia Coprocessors Eye a 
Billion Operations per Second 


F rom the viewpoint of a systems 
architect, multimedia simply 
means that some new types of 
data must be processed efficient¬ 
ly by the system. But the characteristics 
and volume of multimedia data demand 
a specialized processor. Although there 
are devices today that perform some of 
the operations envisaged for mu hi me¬ 
dia systems, it will really require a next- 
generation processor to perform them 
all. Even though the demands of mul¬ 
timedia are new, the role of the copro¬ 
cessors that will support it is not—they 
will let systems efficiently process data 
that would overload a CPU. 

The processing tasks facing a multi¬ 
media processor include image pro¬ 
cessing, three-dimensional graphics, 
video compression/decompression, and 
audio processing. Many manufactur¬ 
ers—including [IT, Intel, and Texas In¬ 
struments—are developing new chips 
for these applications. These chips will 
have many characteristics in common: 
multiple-processor architectures in 
which each processor incorporates ex¬ 
tensive parallelism in time and space; 
large on-chip memory: integration of 
many functional units; extremely high 
bandwidth between the CPU, the mem¬ 
ory, and the I/O devices; and the capa¬ 
bility to perform more than a billion 
operations per second. 

Each of the on-chip processors will 
include an ALU and, optionally, a hard¬ 
ware multiplier. Other features (e.g,, a 
barrel shifter or an FPU) may be added. 


YONGMIN KIM 

In some cases, the presence of several 
ALUs and mul it pliers in each func¬ 
tional unit will achieve a higher degree 
of parallelism for higher throughput. 

It's also possible to incorporate a 
program control unit in each function¬ 
al unit. Such a configuration results in 
multiple instruct ion/multiple data pro¬ 
cessing, since each processor {i.e., the 
functional unit and the program con¬ 
trol unit) can execute its own instruction 
independently of others. Because dif¬ 
ferent processors can perform differ¬ 
ent tasks, the MiMD configuration al¬ 
lows more flexibility in an algorithm 
meant to be used in a parallel environ¬ 
ment However, MIMD processors are 
more complex in their design than their 
single instruction/multiple data (SIMD) 
counterparts. 

High-speed on-chip memory allows 
processors to run at very fast clock cy¬ 
cles, Multiport registers can also be 
used for easy data exchange among 
multiple functional units. The MMU 
arbitrates when several processors si- 
mu Itaneously request access to the 
same location of the on-chip memory. 
The memory management unit also per¬ 
forms data transfers between the pro¬ 
cessor, the off-chip memory, and the 
I/O devices. 

One example of a new multimedia 
processor is being developed by Texas 
Instruments. It incorporates all the fea¬ 
tures common to the new generation 
of processors, and it's rcconfigurable: 
Its multiple processors can be orga¬ 


nized in either an SIMD, MIMD, or 
synchronized MIMD mode. TTs chip 
provides high-speed integer and float¬ 
ing-point arithmetic as well, A large 
amount of on-chip memory, which can 
be shared among different processors, 
supports simultaneous accesses from 
all on-chip processors and caches in¬ 
structions and data. The integral ion of 
functional units and on-chip memory 
provides data transfer rates in excess 
of 1 gigabyte per second for on-chip 
transfers, A dedicated memory con¬ 
troller with sophisticated data-transfer 
logic allows extremely high bandwidth 
data transfers between on-chip memo¬ 
ry, external memory, and I/O devices 
without affecting the execution of in¬ 
structions in the functional units. 

The processor also provides support 
for interfacing to video inputs and out¬ 
puts via sophisticated frame controllers. 
The new processor is expected to per¬ 
form simultaneous real-time Moving 
Pictures Experts Group encoding or de¬ 
coding of Standard Image Format im¬ 
ages, and simultaneous real-time Px64 
en c od i Jig and dec od i rig, 


Yongmin Kim is a professor of electri¬ 
cal engineering at the University of 
Washington in Seattle, where he is also 
the director of the Image Computing 
Systems Laboratory. He has published 
more than 120 technical papers in the 
imaging area. You can contact him on 
BIX do “editors" or on Internet as kini 
@ e e.washihg ton . edit . 


rendering, and filling of PostScript char¬ 
acters without any intervention from the 
CPU. Chips such as these are certain to 
speed WYSIWYG applications as their 
use widens. 

Forging a New Identity 

Coprocessors enable a CPU to off load 
tasks it doesn't do well. By processing in 
parallel with the CPU, coprocessors also 
enable computing performance to more 


nearly keep pace with demand. 

Coprocessors have brought more speed 
and parallelism to microcomputers, mak¬ 
ing new functionality possible, FPUs have 
enabled them to challenge the dominance 
of mainframes and supercomputers in the 
scientific arena and have brought faster 
and faster spreadsheet recalculations. Sim¬ 
ilarly, coprocessor technology is the like¬ 
ly candidate to bring fast GUIs and use¬ 
ful multimedia applications to the desktop. 


It may take several years to design a 
new generation of CPUs, but designers 
can engineer specialized coprocessors 
within a matter of months. Thus, copro¬ 
cessors won't disappear; they will simply 
evolve and reappear in forms that support 
specific applications. ■ 


Trevor Marshall is president of YARC Sys¬ 
tems (Newbury Park, CA) and a BYTE 
consulting editor . You can reach him on 
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INTELLIGENT ARRAY SUBSYSTEM FROM CORE. 


A UNIQUE IMPLEMENTATION OF RAID— 

WITH THE HIGHEST LEVEL OF FAULT-TOLERANCE... EVER. 



Hot Plug ™ Controllers. 

Five independent controllers, 

Any one can jail without affecting I/O. 
Modular rack-mounted units install & 
release with the push of a button. 


Hot Plug Power Supplies. 

Multiple power supplies are connected in 
parallel — any two can power the IAS. 


Hot Plug ™drives. 

If any one of the five drives fails, the IAS will 
automatically rmiild the data on the replacement 
drive, while continuing to resend to I/O requests 
from the host. 


Plug f n f Play. 

Compatible with: 

•MicroChannel 

* ISA f EISA 

• RS/6QOO 

• Sun 

• Macintosh 

* DOS , OS/2 

* Novell 

• UNIX/Xenix 

* AJX3.Q, Banyan Vines 4.10 & other 
platforms that support SCSI, 


T 

requi 

Yc 


stem (IAS) features CORE'S Hot Plug™ drives, controllers & 
power supplies, which are easily replaced while the array continues to respond to I/O 
the sen 



ests from tne server. 

bull never have to down the array or the host to replace a Hot Plug component. 

The Intelligent Array Subsystem is available in capacities of 13,2.6, and 4.0 Gigabytes and 
features data transfers of up to 20 MB/second. 

The IAS supports SCSI daisy chaining to provide up to 140 Gigabytes of storage capacity per 

server. And the IAS easily supports multiple hosts running multiple . — ,. —- 

operating systems. 6 .PORE 

So, if your computing environment makes data loss and downtime intentional 

simply unacceptable, call CORE today - for the real array. 

COREwest 20/595-8966 • COREeast 201/348-3330 • COREsouth/central 407/997-6055 * • Federal Sales 301/258-8818 

CORE International (TLIC) Ltd, 0344 861776 * Headquarters & International Sales 407/997-6055 * Fax 407/997-6009 

CORE International, CORE, Optima, &. HC Mac Series are trademarks of CORE International, Inc, Other trademarks referenced are the properly of their owners. Copyright 1991 CORE International Inc. 
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RESOURCE GUIDE 


Accelerator, Coprocessor, and 
Multiprocessor Boards 

Fur those whose needs for more processing power simply can’t wait for next-generation systems, the following 
products provide enhancements to computing performance today 


ACCELERATOR BOARDS 
Aox, Inc. 

486 Totten Pond Rd. 

Waltham, MA 02154 

(800) 726-0269 

(617) 890-4402 

fax: (617) 890-8445 

Circle 1146 on Inquiry Card. 

Apple Computer, Inc. 

20525 Marian i Ave, 
Cupertino, CA 95014 
(408) 996-1010 

Circle 1147 on Inquiry Card, 

Applied Engineering 
P.O, Box 5100 
Carrollton, TX 75011 
(214) 241-6060 
fax: (214) 484-1365 
Circle 1148 on Inquiry Card. 

Atto Technology, Inc. 

1576 Sweet Home Rd, 

Baird Research Park 
Amherst, NY 14228 
(716)688-4259 
fax: (716) 636-3630 

Circle 1149 on Inquiry Card. 

Cheetah Computer Systems, 
Inc. 

7075 Flying Cloud Dr. 

Eden Prairie, MN 55344 

(800) 243-3824 

(612) 943-8690 

fax: (612) 943-8790 

Circle 1150 on Inquiry Card. 

IlayStar Digital, Inc. 

5556 Atlanta Hwy, 

Flowery Branch, GA 30542 
(800) 962-2077 
(404) 967-2077 
fax: (404) 967-3018 
Circle 1151 an Inquiry Card. 


Dove Computer Corp. 

1200 North 23 rd St. 

Wilmington, NC 28405 

(800) 788-3683 

(919) 763-7918 

fax: (919)251-9441 

Circle 1152 on Inquiry Card. 

Dyna Micro, Inc. 

30 West Montague Expy. 

San Jose, CA 95134 

(800) 336-3962 

(408) 943-0100 

fax: (408) 943-0714 

Circle 1153 on Inquiry Card. 

Fusion Data Systems 
8920 Business Park Dr,, 

Suite 35D 

Austin, TX 78759 

(512) 338-5326 

fax: (512) 794-9997 

Circle 1154 on Inquiry Card, 

Harris Laboratories, Inc. 

7379 Washington Ave. S 

Edina, MN 55439 

(800) 783-3726 

(612) 941-2948 

fax: (612)941-3515 

Circle 1155 o.n Inquiry Card. 

IEV Corp. 

3030 South Main St., Suite 300 
Salt Lake City, UT 84115 

(800) 438-6161 

(801) 466-9093 
fax: (801)466-5921 

Circle 1156 on Inquiry Cord. 

Intel Corp. 

Personal Computer 
Enhancement Division 
5200 Northeast Elam Young 
Pkwy. 

M/S €03-07 
Hillsboro, OR 97124 
(503) 696-8080 

Circle 1157 an Inquiry Card, 


MatProducts USA, Inc. 

608 West 22nd St. 

Austin, TX 78705 

(800) 622-3475 

(512) 472-8881 

fax: (512) 499-0888 

Circle 1158 an Inquiry Card. 

Micron Technology, Inc. 
2805 East Columbia Rd, 
Boise, ID 83706 
(800)642-7661 
(208) 368-4000 
fax: (208) 368-4558 

Circle 1159 an Inquiry Card. 

Microtech International, 
Inc. 

158 Commerce St. 

East Haven, CTG6512 

(800) 325-1895 

(203) 468-6223 

Fax: (203) 468-6466 

Circle 1160 on Inquiry Card. 

Micro Way, Inc. 

P.O. Box 79 
Kingston, MA 02364 
(508) 746-7341 
lax: (508) 746^4678 
Circle 1161 on Inquiry Card. 

Nemonix, Inc. 

25 South St. 

Hopkimon, MA 01748 
(800) 435-8650 
(508) 435-9087 
fax: (508) 435-6127 

Circle 1162 an Inquiry Card. 

Newbridge Microsystems 
603 March Rd, 

Kanata, Ontario, 

Canada K2K 2M5 

(800) 267-7231 

(613)592-0714 

fax: (613)592-1320 

Circle 1163 on Inquiry Card. 

Novy Systems, Inc. 

1862 Fern Palm Dr. 
Edgewater, FL 32141 
(800) 553-2038 
(904) 427-2358 
fax: (904) 428-0765 
Circle 1164 on Inquiry Card. 


Orchid Technology, Inc. 

45365 Northport Loop W 
Fremont, CA 94538 
(800) 767-2443 
(510) 683-0300 
fax: (510) 490-9312 

Circle 1165 on Inquiry Card. 

Polvwell Computers, Inc. 
6!“C Airport Blvd. 

South San Francisco, 

CA 94080 

(800) 999-1278 

(415)583-7222 

fax:(415)583-1974 

Circle 1166 on Inquiry Card. 

Quadrant 

1 Quad Way 

Norcross, GA 30093 

(404) 923-6666 

fax: (404) 564-5528 

Circle 1167 on Inquiry Card. 

Radius, Inc. 

1710 Fortune Dr, 

San Jose, CA 95131 

(800) 227-2795 

(408)434-1010 

fax: (408) 434-0127 

Circle 1160 on Inquiry Card. 

Seattle Telecom & Data 

2735 152nd Ave. NE 

Redmond. WA 98052 

(206) 883-8440 

fax: (206) 88L7391 

Circle 1169 on Inquiry Card. 

Sota Technology, Inc, 

559 Weddell Dr. 

Sunnyvale, CA 94089 

(800) 933-7682 

(408) 745-1111 

fax: (408) 745-1640 

Circle 1170 on Inquiry Card. 


continued 


158 BYTE* FEBRUARY 1992 





Buy with 

Confidence 


In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, "A 
knowledgeable buyer will be a 
successful buyer," These are 
specific facts you should know 
about the prospective seller 
before placing an order: 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 

9 State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name , model 
number, catalog number. 

• Establish that the item is in 
stock and confirm shipping 
date. 

9 Confirm that the price is as 
advertised * 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc, 

6 E. 43rd St., 

New York, NY 10017 



MICROCOMPUTER 
MARKETING COUNCIL 

□f the Direct Marketing Association, Inc. 




Ask These Important 
Questions 

• How long has the company 
been in business? 

* Does the company offer 
technical assistance ? 

9 Is there a service facility1 

9 A re rn an ufa ctu re r's wa rran- 
ties handled through the 
company? 

* Does the seller have formal 
return and refund policies? 

9 Is there an additional charge 
for use of credit cards ? 

• Are credit card charges held 
until time of shipment? 

9 What are shipping costs for 
items ordered? 




9 Obtain an order number 
and identification of the 
sales representative. 

9 Make a record of your 
order r noting exact price in¬ 
cluding shipping , date of 
order promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resol ve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., New York, 
NY 10017. 




Oisniu 

l 


fc ) Direct Marketing Association, Inc. 1988 





















RESOURCE GUIDE 


Technology Works 
4030 Braker Lane W, 

Suite 350 

Austin, TX 78759 

(800) 688-7466 

(512) 794-8533 

fax: (512)794-8520 

Circle 1172 on Inquiry Card. 

Toga! InfraLogic, Inc. 

5 Vanderbilt 

Irvine, CA 92718 

(714) 975-8522 

fax: (714) 975-8524 

Circle 1173 on Inquiry Cord. 

Total Systems Integration 

1720 Willow Creek Or. 

Eugene, OR 97402 

(800) 874-2288 

(503) 345-7395 

fax: (503) 343-6293 

Circle 1174 on Inquiry Card. 

UR Micro, Inc, 

1659 North Forest Rd. 

Wiliiamsville, NY 14221 

(800) 876-4276 

(716) 689-1600 

fax: (716) 689-0062 

Circle 1175 on Inquiry Cord, 


COPROCESSOR AND 

MULTIPROCESSOR 

BOARDS 

Alacron, Inc. 

71 Spit brook Rd., Suite 204 

Nashua, NH 03060 

(603) 89L2750 

fax: (603) 891-2745 

Circle 1176 on Inquiry Card. 

Avalon Design and 
Manufacturing, Inc. 

130 McCormick Ave,, 

Suite 113 

Costa Mesa. CA 92626 
(800)247-6166 
(714) 432-7227 
fax: (714) 432-7482 

Circle 1177 on Inquiry Card. 

Coherent Research, Inc. 

1 Adler Dr. 

East Syracuse, NY 13057 

(315)433-1010 

fax:(315)433-0070 

Circle 1178 on Inquiry Cord. 

CSP, Inc. 

40 Linnell Cir. 

Billerica, MA 01821 

(800) 325-3110 

(617) 272-6020 

fax: (508) 663-0150 

Circle 1179 on Inquiry Card. 


Diamond Computer Systems, 
Inc. 

532 Mercury Dr. 

Sunnyvale, CA 94086 
(408)736-2000 
fax: (408) 730-5750 

Circle 1160 on Inquiry Card. 

Du Pont Imaging Systems 

P.G. Box 6099 

Newark, DE 19714 

(800) 356-3867 

(302) 733-9692 

Circle 1131 on Inquiry Card. 

Extended Systems 
P.O. Box 4937 
6123 North Meeker Ave. 

Boise, ID 83704 
(800) 235-7576 
(208) 322-7575 
fax:(208)377-1906 

Circle 1182 on Inquiry Card. 

Hello Computer 
2300 Main St. 

Irvine, CA 92714 
(800) 421-7915 
(714) 261-8313 
fax: (714) 261-0413 

Circle 1183 on Inquiry Card. 

HNC, Inc, 

5501 Oberlin Dr, 

San Diego, CA 92121 
(619) 546-8877 
fax: (619) 452-6524 

Circle 1184 on Inquiry Card. 

Hyperspeed Technologies, 

Inc. 

10696 Marbury Ave. 

San Diego. CA 92126 
(619)578-4893 
fax: (619) 271-6717 

Circle 1185 on Inquiry Cord. 

IBM 

Old Orchard Rd. 

Armonk, NY 10504 
(800) 426-2468 
(914) 765-1900 

Circle 1136 on Inquiry Card. 

Micro Way, Inc. 

P.O. Box 79 

Kingston. MA 02364 

(508) 746-7341 

fax: (508) 746-4678 

Circle 1167 on Inquiry Card. 


Opus Systems 

329 North Bernardo Ave, 

Mountain View, CA 94043 

(800) 873-6787 

(415) 960-4040 

fax: (415) 9604001 

Circle T188 on Inquiry Card. 

Orange Micro, Inc. 

1400 North Lakeview Ave. 

Anaheim, CA 92807 

(800) 223-8029 

(714) 779-2772 

fax: (714) 779-9332 

Circle 1169 on Inquiry Card. 

Par^ytec, Inc, 

245 West Roosevelt Rd. 
Building 9. Units 60 & 61 
West Chicago, 1L 60185 
(708) 293-9500 
tax: (708) 293-9525 
Circle 1190 on Inquiry Card. 

Prometu USA, Inc. 

5929 Southwest 36th Way 
Gainesville, FL 32608 
(800) 283-6382 
(904) 335-6382 
Circle 1191 on Inquiry Cord. 

Qanlcl Business Systems, 

Inc. 

4142 Point Eden Way 

Hayward, CA 94545 

(800) 227-1894 

(510) 887-7777 

fax: (510) 782-6195 

Circle 1192 on Inquiry Card. 

Sa nya/ Icon I nterna tjoita I, 
Inc. 

764 East Timpanogos Pkwy. 
Orem, UT 84057 

(800) 877-2696 

(801) 225-6888 
fax:(801)226-0651 

Circle 1193 on Inquiry Card, 

Silicon Composers, Inc. 

208 California Ave. 

Palo Alto, CA 94306 
(415) 322-8763 

Circle 1194 on Inquiry Card. 

Spectre Corp. 

600 West Cummings Park, 
Suite 2200 
Woburn, MA 01801 
(617) 932-8640 
fax: (617) 932-8644 
Circle 1195 an Inquiry Card. 

Strobe Data, Inc. 

J3240 Nonhup Way, 

Suite 19 A 

Bellevue, WA 98005 
(206)641-4940 
fax: (206)641-1303 

Circle T 196 on Inquiry Card. 


Symbolics, Inc. 

8 New England Executive Park 

Burlington, MA 01803 

(800) 533-7629 

(617)221-1000 

fax: (617) 221-1099 

Circle 1197 on Inquiry Card. 

Systran Corp. 

4126 Linden Ave. 

Dayton, OH 45432 

(513)252-5601 

fax: (513) 258-2729 

Circle 1198 on Inquiry Card. 

Tektronix, Inc. 

Howard Vallum Park 

P.O, Box 500 

Beaverton, OR 97077 

(800) 835-9433 

(503) 627-71! I 

fax: (503) 627-5502 

Circle 1199 on Inquiry Card, 

Truevision, Inc. 

7340 Shadeland Station 

Indianapolis, IN 46256 

(800) 858-8783 

(317) 841 -0332 

fax: (317) 576-7700 

Circle 1200 on Inquiry Card- 

Uni vat Ion, Inc, 

48521 Warm Springs Bivd.. 
Suite 306 

Fremont, CA 94539 
(510) 226-0851 
fax: (510) 226-0501 

Circle 1201 on Inquiry Card. 

Ward Systems Group, Inc, 
245 West Patrick St. 

Frederick, MD 21701 
(301)662-7950 
fax:(301)662-5666 
Circle 1202 on Inquiry Card. 

Yarc Systems Corp. 

27489 West Agoura Rd. 
Agoura Hills. CA 91301 
(818) 889-4388 
fax: (818) 889-2658 
Circle 1203 on Inquiry Cord. 


Inclusion in the resource guide 
should not be taken as a BYTE 
endorsement or recommenda¬ 
tion. Likewise . omission from 
the guide should not he taken 
negatively. The information here 
was believed to be accurate at 
the time of writing, but BYTE 
cannot be responsible for 
omissions , errors, or changes that 
occur after compilation. 


160 BYTE* FEBRUARY 1992 







SuperServer 



Some Want Power. Some Want Security. 



Delivers Both. 


A modular system design gives you the 
ability to replace your current i486 CPU 
with a faster one whenever your perfor¬ 
mance requirements increase - 

J**it UftfuM tit CPU!" 

You can even plug in a second i486 pro¬ 
cessor. doubling the POWERPRo's pro¬ 
cessing power. 



Pnqcessof 
Memory C’ocfie' 
Upgrades to 
Dwof Processing 
Standard QAM 
JJusArcfv texture 
Total EISA 
Expansion Slots 
JTiofdOiVes 
Rice 


Single I4£C,DX ,M 

5<2 KBg-kP to 1-MB 

YES 

17-M6 

ESA 


Iwo 210-MS. <l5m* 
fia,«e 


Single 3-S-MHj I4J&6DX 
512 KBeicp to i ME 


&15.W9 


Jn today's mission critical network server 
and multiuser hast environments you need 
a system that can give you both cutting 
edge speed and the safety of enhanced 
data integrity. You need the 
POWERPRO ARRAY from ALR. 

The POWERPRO ARRAY is a showcase for 
all of the latest advances in microcomputer 
technology High performance so- and 
33-MHz i486DX™ CPI s are fully comple¬ 
mented by a 32-bit EISA bus and an AL.R 
32-bit Advanced Disk Array (ADA) ton trot¬ 
ter with 2-MB of disk cache (expandable to 
SrMB), 


We've balanced all of ihese cutting edge 
features with the industry 's most advanced 
multiple disk subsystem. Every 
POWERPRO ARRAY comes standard with 
the ADA controller, and two or four high 
performance IDE drives. With the ADA. 
you can utilize the POWERPRO ARRAY'S 
multiple disks in configurations lhat will 
boost disk performance {striping), increase 
capac ity (spanning), or protect your data 
by providing a constant backup 
(tnirrorh i g ). Wj t h more 1 1 ran r wo i ii sks. yoi i 
can even implement various combinations 
of these techniques. 


And because the POWERPRO is designed 
to be COMPAQ SYSTEMPRO compatible, ii 
has off-the-shelf compatibility with most 
popular dual processing multiuser and net¬ 
work environments. 

With the ALR POWERPRO ARRAY, you can 
have it all! To find out more, call: 

1-800-444-4ALR 


fMiii jrnHiima riiiir. ca mv i» 
TKL: r7 J +1 581 *E77U FAXi 4714) 581 


Avallatote i iatl(>i i wide 
at Micsr st-lccled restorers: 




IPs time you 
get to know 


ALR 

Advanced Logic Research, Inc. 


RricBS a^d conhguratinna subjed to change Without nwiee. Verity eompeliEive priemg wflfi manufacture* Prices; based on Lt.S dB<iars. System sflOwn OpflOfiai mwiiror ALR i£ a fftgtSlirfed ndwiwk Of AdVMTWO Loge Research. IOC 
■(me: Inside" logo is a fraciematti of (niat Corporation All olbBr brand ar product names are frademarKs or registered trademarks of Ifieir" aspects owners. 


Circle TO on Inquiry Card [RESELLERS: 11}. 










SOLUTIONS FOCUS / File Servers 


FILE 

SERVERS 
FACE OFF 

I f your organization depends on a 
LAN, you may be putting a lot of eggs 
into one basket. The performance of 
every worker on that LAN depends on 
the system server, and if that server gets 
bogged down with heavy traffic or—even 
worse—crashes with an important job on 
the line, you may end up with egg on your 
face. Yesterday's top-of-the-line systems 
deliver sufficient power to the most de¬ 
manding single user, but large networks 
require even more. And w hile a lost drive 
on a single-user machine may very well 
drive a key worker into a frenzy, a 
crashed drive on a network server has the 
more serious consequence of putting an entire department out of business, 

A new class of machine—the dedicated file server—meets many of the needs of 
large networks by combining powerful components, expandability, reliability, 
and fault tolerance. Compaq pioneered the server-only market with the introduc¬ 
tion of the Systempro in late 1989. The first Sysrempro included support for 
multiple processors, seemingly unlimited expandability, and an array of hard 
drives, all built on the 32-bit bus-mastering EISA architecture. Single-handedly, 
Compaq set the terms for the market battles to come. This month, the BYTE Lab 
pits the Systempro against four other high-performance file servers: the Ad¬ 
vanced Logic Research (ALR) PowerPro Array, the Dell 433SE, the Tangent 
Multi-Server, and the Tricord PowerFrame. 

In the lab, we have chronicled the remarkable evolution of high-performance 
systems. First, we saw the steady increase of processor-chip speeds from 20 to 25 
to 33 MHz. Intel then introduced the 486 and has since released a 50-MHz ver¬ 
sion of the new chip. Multiprocessor designs have earned software support (see 
the text box “Multiple Processors and MPX 1 * on page 170), Processor speeds 
have outpaced system memory , and vendors have responded with faster RAM and 
hefty memory caches. Perhaps the trickiest problem of all—hard disk I/O—has 
been solved by faster access times, huge controller caches, and, finally, the drive 


High-performance 
file servers with 
sophisticated drive 
arrays meet the 
demanding needs of large 
corporate networks 

RICK GREHAN AND 
STANFORD DIEHL 
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ACTION SUMMARY 



BVTE 

a WHAT HIGH-PERFORMANCE FILE 
SERVERS DO 

These 486 systems deliver the 
high-end features required for 
servicing large networks. Internal 
drive arrays enhance performance, 
provide gigabytes of storage 
capacity, and enable sophisticated 
fault-tolerant features such as disk 
mirroring and data guarding. 

■ LIKES 

Network administrators should 
appreciate the improved 
performance, expansive disk 
capacity, and data protection 
provided by a high-performance 
server with a drive array. 

■ DISLIKES 

The cost makes these systems 
suitable for forge networks only* 
Configuration and installation 
are tasks best left to consultants. 

B RECOMMENDATIONS 

Tricord's PowerFrame is the best 
performer under NetWare, but its 
price makes it only far those with 
considerable cash resources, Dell's 
4335E makes a more economical 
choice, and Tangent's Multi-Server 
scores well for file-intensive Unix 
operations. 



array. High-performance file servers 
now employ every performance-enhanc¬ 
ing strategy in the hook. 

Solving the Storage Bottleneck 

The key to maximum performance, as 
well as to fault-tolerance strategies such 
as disk mirroring and data guarding, lies 
in the implementation of the drive array. 
Drive arrays offer three benefits; im¬ 
proved throughput, increased storage ca¬ 
pacity, and fault tolerance. Multiple 
drives in a single system permit the dis¬ 
tribution of operations across drives so 
that multiple I/O requests can be ser¬ 
viced simultaneously. Increased storage 
capacity is an obvious consequence of 
having more drives in the system. Fault 
tolerance comes from the redundancy in¬ 
herent in a drive array and takes two 
forms: mirroring and data guarding. 

The ancestor of the drive array was 
a single controller with multiple drives 
attached. The effectiveness of this ar¬ 
rangement depended on the class of con¬ 
troller. Older ST506 controllers were 
able to support two drives but could ac¬ 
cess only one unit at a time. Adding more 
drives produced no performance gain; it 
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FILE SERVERS 


BYTE LAN BENCHMARKS: NETWARE 3,11 



d) 


250 


200 


150 


50 


Sequential I/O 


Random I/O 



Figure 1: Results of our LAN benchmark suite, with servers running NetWare 3.11: In 
all cases, higher numbers mean better performance. Server I/O (a) is a measure of 
raw performance, and this test puts the PowerFrame ahead of the rest of the pack. 
The test runs as an NLM, so it is not a reflection of the performance you’d expect 
to see from a workstation, Message passing (b) shows limitations of the actual 
network's response to loading; as expected , all servers turned in similar times . 

In (c) and ( d>. you can follow each server's response to an increased load on our 
test network . The PowerFrame outran the other four systems on both these tests, 
with the 433SE running second. 


was only a capacity enhancement. 

More recent drive control lers support 
more sophisticated protocols. SCSI, for 
example, lets the controller start a com¬ 
mand on one drive (e.g., read a sector) 
and then disconnect from that drive and 
carry on a conversation with another de¬ 
vice on the SCSI bos. Later, the control¬ 
ler can resume its conversation with the 
disconnected drive (which has presum¬ 
ably already read the sector into mem¬ 
ory). In this w r ay, a single SCSI controller 
can have multiple drives working on I/O 
operations simultaneously. 

Such a configuration can improve per¬ 
formance on sequential operations using 


a technique known as striping. A striped 
drive array typically appears to the oper¬ 
ating system as a single logical drive. 
Disk blocks are distributed across the 
array so that the first block is stored on 
the first drive, the second on the second 
drive, and so on until all the drives are 
used. The next block is then stored on the 
first drive, and the cycle repeats. When 
the controller receives a read request, it 
starts read operations on all the drives, 
effectively prefetching several (logical¬ 
ly) adjacent disk blocks. Since striped 
drives appear to the system as one logical 
drive, striping allows you to combine 
many physical drives to create a single 


file system. A simpler means of extend¬ 
ing a single file system across multiple 
drives, called spanning, allocates disk 
blocks from consecutive drives, one 
drive at a time. 

There are other benefits to having a 
single controller manage several drives. 
Drive mirroring, in which the contents of 
one drive arc exactly duplicated on a sec¬ 
ond drive, is easy to set up. Whenever a 
disk write goes to the primary drive, the 
controller simply sends an identical re¬ 
quest to the mirror drive. If the primary 
drive fails, the system can access the 
mirror drive in its place, and the system 
continues to run. Drive mirroring is one 
of the simpler forms of fault tolerance. 

If all the drives are daisy-chained on a 
single cable, there's still a bottleneck. 
Only one transfer to or from the control¬ 
ler can take place at any given time. The 
first solution to this problem is to provide 
multiple drive connectors on the control¬ 
ler, creating parallel access paths. All 
the systems we tested in this review in¬ 
corporate controllers with multiple inde¬ 
pendent data paths. For example, the 
Systempro's Intelligent Drive Array 
(IDA) controller has four drive connec¬ 
tors and can carry on a conversation with 
up to four drives simultaneously. 

Parallel access paths also permit sup¬ 
port for another fault-tolerant feature: 
data guarding. Data guarding adds a par¬ 
ity drive to the system. The parity drive's 
duty is much like that of the parity mem¬ 
ory used in most microcomputer RAM 
designs. A data-guarding array can be 
configured, for example, with three data 
drives and one parity drive. Each sector 
is distributed across the data drives,. The 
parity drive contains information that 
can be used to verify or reconstruct data 
if one of the data drives fails. Data 
guarding exacts a small performance 
overhead, as well as a not-so-small loss 
in capacity, since an entire drive is devot¬ 
ed to holding parity information. 

Another means of widening the bottle¬ 
neck is to install multiple drive control¬ 
lers. This is often referred to as control¬ 
ler duplexing. There is a throughput 
advantage to controller duplexing, par¬ 
ticularly if the controller has a powerful 
on-board processor (as most of the array 
controllers in this review do). The con¬ 
troller’s processor can off-load a consid¬ 
erable amount of work that would other¬ 
wise burden the host CPU. The effect is 
similar to a multiple-access-path control¬ 
ler in that several drives can be accessed 
at once. 

The multiple-drive arrangements we 
have talked about are categorized into 
RAID (for redundant arrays of inexpen- 
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FILE SERVERS 


BYTE LAN BENCHMARKS: SCO UNIX 3.2.2 




Figure 2: Performance under SCO Unix put the Multi-Server consistently out front . 
Parts (a) and (b) represent file i/O performance without network transmission, in (c) 
and (d) t we measure random and sequential I/O throughput, including network 
interaction, in each test , the Systempro also performed well, hut the PowerFrame *s 
lack of software support for striping placed it a surprisingly low third. 


sive disks) levels. It’s likely that you’ve 
come across the term, since many manu¬ 
facturers now classify their hardware ac¬ 
cording to RAID levels. For example, 
RAID level 0 is striping, level 1 is mir¬ 
roring, level 2 is bit interleaving (i.e., 
striping at the bit level), and level 3 refers 
to parallel data paths with a parity drive. 

Clocking the Speeders 
This month, the BYTE Lab introduces a 
new suite of benchmarks to test these 
high-performance servers (see the text 
box “BYTE’s LAN Benchmarks” on 
page 174). We tested the machines as 
both NetWare and Unix file servers. 
Under NetWare, we installed two Mylex 
390A 32-bit EISA Ethernet cards and at¬ 
tached three workstations to each leg of 
the network. The six workstations in¬ 
cluded 25-MHz 386 systems from Tan¬ 


gent and Dell running on Eagle NE2000 
network cards; we used an additional 33- 
MHz ALR BusinessStaiion as our con¬ 
trol node. The high-performance work¬ 
stations and network cards contribute to a 
test-bed designed to remove any perfor¬ 
mance bottlenecks not associated with 
the file servers themselves. 

We configured each server and in¬ 
stalled it in the test-bed. Wherever possi¬ 
ble, we asked the manufacturers to con¬ 
figure their own systems; nonetheless, 
given EISA, SCO Unix, and NetWare, 
we found that setting up these systems 
was a monumental undertaking. 

Most of our problems dealt with EISA 
configurations. At one point, we pulled a 
drive controller out of its EISA socket to 
examine it. When we replaced it and 
turned on the machine, the EISA config¬ 
uration information had apparently been 


Announcing the 

BVTE 

maawi 

The First Computer Postcard 
Deck Targeting the Exploding 
European Market!!! 

By the end of 1992, the European 
Community will be a $14 trillion 
market. In fact, behind the US, it's 
the largest microcomputer market in 
the world! 

If you are a BYTE subscriber in 
Europe, watch for the new 
EURODECK coming to you soon! 
The BYTE EURODECK contains a 
selection of state-of-the-art 
products important to you 
and your business. 


: jk 
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Advertisers! 

The BYTE EURO DECK offers you 
a unique direct mail approach 
to increasing sales in this fast- 
paced computer market. 

Circulation of the BYTE Eurodeck is 
targeted to 50,000 computer buyers 
in over 20 countries in Western 
Europe. Take full advantage of the 
benefits of the upcoming unification 
of Europe in 1992! For information 
on the next BYTE EURODECK, 
call Jim Ball today at 

603-924-2533! 

Companies outside of North America please 
contact your local representative. 
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FILE SERVERS 



HIGH-PERFORMANCE FILE SERVER FEATURES 

File server features include support for multiple processors , up to 256 MB of memory expansion, and various drive-array 
configurations. All these systems are highly customizable. Prices are for system configurations as tested by BYTE and will 
vary widely depending on which options are included. (0 - yes\ O — no. ) 



ALR 

PowerPro Array 

Compaq 

Systempro 

Dell 

433SE 

Tangent 

Multi-Server 

Tricord 

PowerFrame 

Price for tested configuration 

$19.490 1 

$28,276*2 

$12,998* 

$14,500 

$37,990 

Processor/memory system 

Processor type 

486 

466 

486 

486 

486 

Processor speed 

33 MHz 

33 MHz 

33 MHz 

33 MHz 

33 MHz 

Maximum number of processors 

supported 

2 

2 

1 

1 

2 

Number of processors as tested 

2 

2 

1 

1 

1 

Maximum cache per processor 

512 KB 

512 KB 

128KB 

256 KB 

256 KB 

Maximum RAM 

49 MB 

256 MB 

128 MB 

64 MB 

128 MB 

RAM as tested 

17 MB 

16 MB 

16 MB 

16MB 

16 MB 

Mass storage 

Standard floppy drive 

1 SVVinch 

1 3 V?- inch 

1 5V4-mch 

1 5'A *mch 

1 5V4-inch 


1.2 MB 

1 44 MB 

12 MB 

1.2 MB 

1.2 MB 

Tested array configuration 

4 210-MB 

4 210-MB 

4 200-MB 

4 165-MB 

4 3B5-MB 

Maximum internal storage 

1 36 gigabytes 

4 08 gigabytes 

2,4 gigabytes 

9 6 gigabytes 

B gigabytes 

Hard drive interface 

IDE 

Compaq IDA 

IDE 

SCSI 

SCS! 

Number oi drive bays 

9 

11 

11 

10 

8 

Tape drive standard 

O 

O 

O 

o 

O 

Expansion bus 

ISA slots 

2 

0 

0 

2 

1 

EISA slots 

8 

7 

8 

6 

7 

Proprietary slots 

2 (CPU/cache) 

4 (memory) 

2 (CPU/video) 

0 

5 (CPU/disk) 

Ports 

Serial 

2 

2 

2 

1 

2 

Parallel 

1 

1 

1 

1 

1 

Video 

VGA 

VGA 

VGA 

MDA 

VGA 

Mouse 

m 

• 

• 

O 

0 

Power supply capacity (W) 

300 

355 

300 

450 

500 

Operating-system support 

NetWare 386 

• 

• 

• 

• 

• 

Novell certified 

0 

• 

• 

O 

• 

OS/2 

• 

• 

• 

• 

• 

SCO Unix 

0 

• 

• 

• 

• 

Interactive Unix 

0 

O 

• 

o 

• 

Other 

Banyan Vines. SMP 

Banyan Vines, 
LAN Manager 
3Com 3 + Open 

Banyan Vines 

None 

Banyan Vines 

Warranty 

1 year 

1 year 

1 year 

1 year 

1 year 

On-site service 

O 

O 

• 

• 

• 


1 PnceincJLii3e5 tv.'Otfroceaaars 
J Price includes rape drive 


lost. We could usually restore a config¬ 
uration by booting from an EISA utility 
disk. However, when the system decided 
it had no drive controller, both floppy 
drives, as well as the hard drive, became 
inaccessible. We had to install a generic 
ISA controller to access the floppy drives 
and reconfigure the EISA slots. This 
type of problem happened often with 
EISA configurations, although not to 
this degree. It was enough to make us 
long for DIP switches. 

Our NetWare server benchmarks (see 
figure 1) include server I/O, message 
passing, and sequential and random 
workstation I/O. We ran each file I/O 
test on 10 2-MB files, reading and writ¬ 
ing 512 bytes at a time. We ran the mes¬ 
sage-passing tests with 1000 packets of 


500 bytes each. 

In each case, we ran the first test on a 
workstation attached to the first leg of 
the network and then added the next 
workstation from the second leg. We 
tested the servers with one node, two 
nodes, four nodes, and six nodes at¬ 
tached. The line graphs show the kind of 
degradation you can expect as multiple 
nodes are attached to a network, depend¬ 
ing on the load. Part a of figure 1 shows 
the performance of the server without 
any traffic on the network. 

We used the same file and packet sizes 
on our Uni x tests that we used with Net¬ 
Ware, The Unix tests include sequential 
and random file I/O with and without 
network transmission. We ran the Unix 
server benchmarks on a single network 


segment, since SCO Unix supports only 
one Mylex network card in a server. We 
ran the tests with one, three, and six 
nodes attached. Again, the line graphs 
(see figure 2) indicate the performance 
degradation that you can expect as new 
nodes are added. 

All the systems in this review have 
drive-array controllers, 16 MB of RAM 
(except the PowerPro Array, w'hich does 
not support a 16-MB configuration), and 
four hard drives. Other features vary 
(see the features table). Three of the sys¬ 
tems support multiple processors: the 
PowerPro Array, the Systempro, and the 
PowerFrame. These systems differ in ex¬ 
pansion options as well as in perfor¬ 
mance enhancements; a profile of each 
file server follows. 
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How to spend less 
thumbing through books and moi 
time thumbing through results. 
New Mathcad 3.0 
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It’s the fast, efficient, com¬ 
prehensive way to do technical 
calculations. 
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Move those reference texts off your 
desk. Put that calculator back in your 
pocket. And save that cryptic spreadsheet 
for your budgets and bookkeeping. 

Irs time to get problems out ofthe way 
and make room for answers. With new 
Mathcad 3.0, the major new upgrade to 
the world's best-selling math software. 

It’s the all-in-one solution with a singular 
puipose: to put results in your hands as 
quickly and thoroughly as possible. 

New Mathcad is a workhorse that handles 
everything from simple sums to matrix 
manipulation. Effortlessly-, 
naturally. 

Simply type your calculations 
into trie live document, 
just like you’d write 
them on a scratch pad, V 
And let Mathcad do the 
work for yoi 
forms the calculations. 

Graphs 

AutomaticaUy updates 
results each time you 
change a variable. And Wf 
prints out presentation- 
quality documents, com¬ 
plete with equations in real 
math notation, even scanned-iri graphics. 

Newly upgraded Mathcad 3.0 now has 
ElectronicHandbooks for instant access to 
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the calculations, 
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hundreds of standard formulas, useful data, 
even entire calculations. Just click V paste 
them from a hypertext window into your 
documents, ready to use. 

When you need to simplify a formula, 
Mathcad’s symbolic calculation capabilities 
arc available with a simple menu pick. 

There’s no arcane programming language 
to learn, so you can do integrals, Taylor 
series, infinite sums, and more—all with 
point V click simplicity. The 
symbolic answer can be used 
For both numerical calcula¬ 
tions or further symbolic 
transformation. 

You’ll also find improved 
equation editing, enhanced 
graphing features, and 
more documentation 
options. So why waste 
time working with 
problems? Join the 
120,000 users that get 
results—with Mathcad. 

I^.Sf ■ New easy to learn and use 
Sggai' Microsoft Windows 3,0 interface 
* New easy F to use symbolic calculations 

* New Electronic Handbooks with hun¬ 
dreds of built-in solutions 

* Optional Applications Packs with adapt¬ 
able templates For Electrical, Mechanical, 



^ New Electronic Handbooks$m 
instant access to hundreds ofstan¬ 
dard formulas. Just click V "paste. 
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Ciril and Chemical 
Engineering, Statistics, 

Advanced Math, and 
Numerical Methods 
* Differentials, cubic 
splines, EFTs, matrices and more 

* Enhanced 2-D and 3-D graphics 

* Improved presentation-quality' 
documentation 

* PC DOS, Macintosh® and Unix® versions 
also available 

For a FREE Mathcad demo disk, or 
upgrade information, 
call 1-800-MATHCAD 
(or 617-577-1017, 

Fax 617-577-8829). Or 
see your software dealer. 

Available for IBM* 
compatibles, Macintosh 
computers, and UNIX 
workstations. 


TM and A signify manufjeujeefs trademark 
rarcgiatcrod indcinirit respectively 


1-800-MATHCAD 



The answer is 

Mathcatf 

MathSoft, Inc. 

201 Broadway, Cambridge, MA 02139 USA 
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A quick comparison of names makes it 
obvious that ALR is pitching the 
Power Pro Array in direct competition 
with Compaq's Systempro. The price is 
also targeted for competition with the 
Systempro: $19,490 for our test config¬ 
uration, almost $9000 under Compaq's 
price. ALR claims that the PowerPro 
Array is register-level compatible with 
the Systempro, so software designed for 
the Systempro can be installed and run 
on the PowerPro Array without modify 
cations. Like the Systempro, the Power- 
Pro Array can accept two 486 CPUs. 
Also like the Systempro, the PowerPro 
Array has an internal high-speed bus 
connecting processors and memory. 
This allows the CPUs to communicate 
with memory at speeds well above that 
permitted by the EISA bus. 

The PowerPro Array comes in a num¬ 
ber of hard drive configurations; you can 
start at 150 MB and go all the way up to 
L36 gigabytes of internal storage. If ex¬ 
pansion is high on your priority list, there 
are 12 expansion slots: Eight are 32-bit 
EISA slots, two are 8-/16-bit ISA slots, 
and the remaining two are proprietary 
{for CPU cards). 

The PowerPro Array’s Advanced Disk 
Array (ADA) subsystem consists of a 
drive‘array controller and a carriage at¬ 
tached to a hinged arm that is capable of 
holding up to four half-height drives, ff 
you remove the side pane! and loosen a 


pair of thumbscrews, the arm swings out 
for easy access to the drives and the rest 
of the interior. Our system carried four 
half-height drives, each with a capacity 
of 210 MB, for a total of 840 MB. Even 
with the arm fully loaded, there’s still 
room for one full-height and two half¬ 
height disk or tape drives behind the 
upper front panel. That’s not counting 
the 5 H-inch L2-MB floppy drive that’s 
standard with the PowerPro Array, 

The ADA controller is an EISA bus 
master with two standard IDE connec¬ 
tors. This enables the ADA controller to 
perform parallel access along two chan¬ 
nels. (In our test system, a pair of drives 
was wired to each connector on the 
card.) The ADA comes standard with 2 
MB of cache RAM, upgradable to 8 MB. 
The ADA supports standard multidrive 
configurations: mirroring, striping, and 
spanning. 

There is a third drive connector on the 
controller for attaching a parity drive. In 
the current version of the PowerPro 
Array, the parity drive connector is un¬ 
used. ALR expects software soon that 
will take advantage of this parity connec¬ 
tor to provide data guarding. The Power- 
Pro Array’s utility software includes a 
disk-caching program as well as Net¬ 
Ware drivers for the ADA system. 

We tested a two-processor 33-MHz 
machine. Each processor sits on its own 
card. The processor cards are strapped to 
each other via two ribbon cables, form¬ 
ing a fast internal bus. Each processor 
card can accommodate between 64 and 
512 KB of cache memory, as well as an 
optional Weitek WTL4167 math co¬ 
processor. 

For system memory, the motherboard 
RAM starts at either 5 or 17 MB, de¬ 
pending on which version of the Power- 
Pro Array you purchase. Beyond that, 
you can take the system up to a whopping 
49 MB. Of course, the standard ameni¬ 
ties are all there. You’ll find one parallel 
port, two serial ports, and a mouse port 
all integrated on the motherboard. A 
Super VGA card also comes with the 
PowerPro Array. 

Unfortunately, the PowerPro Array 
chalked up the lowest scores in this fast 
crowd on both the Unix and NetWare 
tests. Worse, one of our test machines 
died in the middle of the benchmarking 
process. To ALR’s credit, it was prompt¬ 
ly replaced. We should also mention that 
the PowerPro’s Unix drivers were pre¬ 
liminary, so a later release may yield bet¬ 
ter performance figures. Given the test 
results, however, you could probably do 
better for now with one of the other 
machines. 



T he Systempro has been a familiar 
sight around the BYTE LAN Lab, 
and we have been working with it for 
some time, using it to investigate the 
mysteries of NetWare 386. The System- 
pro we tested for this review never left us 
wanting. For removable storage, the Sys¬ 
tempro has two floppy drives and a 525- 
MB tape drive that are all mounted in 
three upper front bays that constitute 
Compaq's QuickAccess area. The hard 
drives are all internal, tucked away along 
the bottom of the machine. Two serial 
ports, a parallel port, and a mouse port 
are all integrated on the motherboard. 

The Systempro can accept two proces¬ 
sor boards that plug into special slots on 
the motherboard. The CPUs can be 386s 
or 486s running at 33 MHz (the system 
we tested used two 486s). If you choose a 
386-based system, you can boost its nu¬ 
merical calculations with either a 387 or 
a Weitek WTL3167 coprocessor. Al¬ 
though the 486 has an 8-KB internal 
cache, the Systempro’s processor boards 
extend that with an additional 512 KB of 
cache for each 486 processor. 

The System pro’s memory is also car¬ 
ried on dedicated boards that plug into 
proprietary slots. These boards come in 
two versions distinguished by the amount 
of memory they can ultimately hold. The 
four-socket board is expandable to 64 
MB of RAM, and the six-socket board 
can carry up to 96 MB of RAM, You can 
take a Systempro up to a total of 256 MB, 

continued 
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New Lower Pricing! 


20 MHz. 386SX Processing 
2 MB RAM, 40 MB Hard Drive 
VGA Monochrome Display 
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Only one year after its introduction, the 
Premium Exec 3S65X/20 lias become one of the 
most popular notebook computers today with 
sales of more than 70,000 units and climbing. 
And among industry experts, the Premium 
Exec 386SX/2Q is winning such coveted awards 
as "Notebook of the Year;' "Analyst's Choice;" 
"Best Buy" and the "VIP Award." 

So, you can he assured AST delivers the best 
combination of price, performance, quality and 
customer support on die market today 

And if you need a color display, or 25 MHz 
processing power, here are two more winners to 
meet your specific portable computing needs: 

Premium Exec 3S6SX/25 For Split-Second 
Processing — When every minute counts, ask 
for this speed demon. It delivers super-fast 
25 MHz speed to conquer any number of appli¬ 
cations with ease And at a cost comparable to 
other manufacturers' 20 MHz systems, AST's 


Premium Exec 386SX/25 gives you a 25% increase 
in performance Now dial's value 

Premium Exec 3S6SX/25C For Fabulous Color 
At A Fabulous Price — Here's your chance to 
take advantage of a top-notch 256-color note- 


Backed By AST's Award-Winning 
Service And Toll-Free Support 

For Mure Information On AST products Call 

1 - 800 - 876 - 4 AST 


book with 25 MHz processing for only $4995, 

Its bright, fast VGA display offers a resolution of 
640 x 480, perfect for Windows-based software. 

Made In America To Stringent Quality Stan¬ 
dards — Designed and manufactured right here 
in the US,, our Premium Exec notebooks offer 
state-of-the-art features and performance. 


Backed By Award-Winning AST Service and 
Support — We're never out of touch. Whether 
you need to reach us by computer, telephone, 
mail, or even by PAX, you can count on AST For 
a full range of service and support programs. 
This includes ExeCare™ an optional program 
which guarantees your Premium Exec will be 
replaced within 24 hours. 

Ask For The "Notebook Of The Year" — For 
the best all-around notebook computer, look to 
the experts. Their choice is unanimous — the 
Premium Exec. R>r more information, or the 
name of die dealer nearest you, call AST today 
at 1-SOO-876-4AST 
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Multiple Processors and MPX 


T he Santa Cruz Operation’s MPX 
is a multiprocessor extension for 
SCO Unix System V/386 release 
3.2. This extension adds multi¬ 
processor capabilities to the SCO Unix 
kernel. Since the modifications are just 
to the kernel, all programs already sup¬ 
ported by SCO Unix can continue to run 
unmodified* MPX is modular, so you 
can reinstall MPX for each processor in 
your system (up lo 30 CPUs). 

We ran under MPX when testing the 
Compaq Systempro and the Advanced 
Logic Research PowerPro Array sys¬ 
tems on our Unix LAN benchmarks. 
Those benchmarks are file oriented and 
gave little advantage to these multipro¬ 
cessor machines. Still, you can expect 
enhanced performance for more proces¬ 
sor-intensive tasks on your network. 

MPX assigns processors to tasks in 
a “load-balanced” fashion. When the 
system schedules a task for execution, it 
places that task in a single queue that 
all processors access. The next available 
processor pulls from this queue the 
next-highest-priority task and begins 
executing it. Hence, all processors 
share equally in the work. 

Systems that execute MPX are con¬ 
structed with a shared-memory archi¬ 
tecture. All processors have equal ac¬ 
cess to a common pool of system mem¬ 
ory. The only private memory that a 
processor has is its cache; it's up to 
hardware in the computer to make cer¬ 
tain that each processor's cache is syn¬ 
chronized with main memory. From a 
software point of view, however, a sin- 


DHRYSTONE 
PERFORMANCE 
UNDER MPX 
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Figure A: Dhrysione performance for 
one through eight tasks * The 
PowerPro Array shows no 
performance degradation between 
one and two tasks running on its dual 
processors: the Systempro reveals 
some additional overhead. 


gle piece of code running on multiple 
processors may include accesses to 
common memory (this can be especial¬ 
ly true of device drivers). Software syn¬ 
chronization must be in place to ensure 
that only one instance of the code has 
access to the common memory at a giv¬ 
en lime. MPX includes special locking 
routines in Lhe kernel that provide such 
synchronization. Most of the standard 
device drivers have been modified in 
MPX to run on multiple processors. The 


system recognizes unmodified drivers 
and forces them to run on a default pro¬ 
cessor—usually the first processor in 
the system—thus allowing non-MPX 
code to run unmodified on an MPX 
system* 

MPX includes a handy monitoring 
utility called mpstaL This program lets 
you watch the utilization of all the pro¬ 
cessors in your system, continuously up¬ 
dating a display of bar graphs that show 
percentages of system kernel code, user 
code, and idle time for each processor* 

We tested the effectiveness of MPX 
on two of our file servers using the mul¬ 
tiprocessor Unix benchmarks devel¬ 
oped in BYTE's Unix Lab (see figure 
A). This benchmark consists of a parent 
task and a variable number of child 
tasks. Each child task executes 200,000 
iterations of the well-known Dhrysione 
benchmark. The parem task communi¬ 
cates with its children through a shared 
memory segment. The parent uses this 
segment both as a starting signal, so 
that all the children begin execution si¬ 
multaneously, and as a reporting area, 
where each child reports its Dhrysione 
rating. 

We ran the tests for one child task and 
then repeated the process, adding one 
additional task up to eight. The differ¬ 
ence between executing one child task 
and two children was minimal on the 
Systempro and nonexistent on the Pow¬ 
erPro Array. Engineers at Compaq ex¬ 
plained that there is a slight overhead in 
the Systempro ! s management of its sec¬ 
ond processor. 


This might sound like a lot of boards 
taking up slot space. Actually, it’s not; 
six EISA slots are available even after 
you've counted the hard drive controller. 

The Systempro uses Compaq's Flex/ 
MP bus architecture, an extension of the 
company’s Flex architecture. This ar¬ 
rangement separates the I/O bus (i.e., the 
EISA bus) from the high-speed bus that 
connects the Systempro's processors to 
main memory. Flex/MP extends the bus 
structure to permit multiple processors 
on the high-speed CPU/memory bus. 
Each processor has access to common 
memory* Special hardware handles the 


transfer of data between the EISA bus 
and the CPU/memory bus* 

You can start with 240 MB of hard 
disk storage and work your system all the 
way up to 4.08 gigabytes. The system we 
tested included four 21G-MB hard drives 
attached to Compaq's IDA controller, 
which provides fault-tolerance and per¬ 
formance features that you can mix to 
match your specific needs. A single IDA 
controller provides four connectors, so 
mirroring is easily supported. Data 
guarding is also available; the IDA con¬ 
troller uses one drive out of four to carry 
parity information. The IDA controller 


we tested also had what Compaq calls 
“auto reliability monitoring,” in which 
the controller runs background hardware 
diagnostics. The controller searches 
drives for bad sectors and automatically 
remaps them to usable sectors, all behind 
the back of the host CPU. 

If you're running an IDA controller on 
a NetWare 386 file server, you can also 
take advantage of Compaq's IDA status 
utility. This is a small client-server ap¬ 
plication that lets you monitor the status 
of the IDA controller from any worksta¬ 
tion on the network. The server side is a 
NetWare loadable module (NLM), while 
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the client side is a DOS executable; the 
two communicate via IPX. From within 
the status utility, you can view a control¬ 
ler's type, its physical slot location, in¬ 
formation about the drive configuration, 
and more. The status utility also displays 
historical information about each drive's 
performance. This lets you track the ac¬ 
tivity of controllers and drives and spot 
potential problems, 

The Systempro continues Compaq’s 
heritage of solid hardware and good per¬ 
formance, Although we had hardware 
problems with some of the other file 
servers, the Systempro never failed us. 
Cards were plugged and unplugged, and 
we installed and reinstalled Unix and 
NetWare 386 several times; the System- 
pro withstood it all. Its weak spot is 
price: $28,276 for our test system. 



T he company that has made a decent 
living challenging Compaq has now 
introduced its rival to the Systempro. 
The EISA-based Dell 433SE packs a 486 
microprocessor running at 33 MHz and 
the newly released Dell Drive Array 
(DDA). The system shipped to BYTE 
(with 16 MB of memory, four 2G0-MB 
IDE hard drives, and an optional tape 
drive) sells for $12,998, a bargain in this 
market. 

The system was obviously designed 
with expandability in mind. Two serial 
ports, a parallel port, a PS/2 mouse port. 


and a VGA controller (with 1 MB of 
video memory) are supported on the sys¬ 
tem board, leaving plenty of empty ex¬ 
pansion slots for other purposes. The two 
DDA controllers occupied a couple of 
EISA slots on our system, but six slots 
were left free. Six of the eight slots sup¬ 
port bus-mastering cards. The system 
also stocks 11 drive bays. Our system 
filled six of these: four with the DDA and 
two with a floppy drive and a tape drive. 

The 433SE can hold plenty of mem¬ 
ory: up to 128 MB. The eight SIMM 
slots accept 1-, 2-, 4-, 8-, or 16-MB mod¬ 
ules. You can also upgrade the processor 
itself by replacing the proprietary daugh¬ 
terboard on which it resides. And you 
can upgrade the BIOS from floppy disk, 
thanks to its flash ROM design. A 128- 
KB external cache expands the 8-KB 
built-in cache of the 486. 

The DDA provides a nice mix of fea¬ 
tures for compatibility, performance, 
and data redundancy, The controller is 
an Intel 960 RISC processor running at 
16 MHz, The standard 256 KB of static 
RAM (SRAM) on the controller delivers 
an adequate disk cache and a queue for 
data requests. The DDA provides a cou¬ 
ple of standard emulations to ensure soft¬ 
ware compatibility. It can emulate the 
task-file register interface of an ST5Q6 
controller for standard DOS applica¬ 
tions. This interface provides a compati¬ 
bility hook but does not take advantage of 
bus mastering. 

For bus mastering, the DDA offers an 
Adaptec 1540 SCSI emulation. Many op¬ 
erating systems, including most Unix- 
based systems, NetWare, and OS/2, al¬ 
ready have Adaptec 1540 drivers avail¬ 
able. The Adaptec interface supports bus 
mastering, concurrency, and request 
queuing. The DDA can control up to 10 
200-MB drives or four 650-MB drives. 

You can set up the entire disk array as a 
single volume directly from the EISA 
configuration disk. However, the array 
runs faster under NetWare when you 
configure it as four independent drives. 
Evidently, the striping is more efficient 
when it is handled by NetWare than when 
it is handled by Dell's driver. The drive 
array supports striping or simultaneous 
seeks. In a multiuser environment, si¬ 
multaneous seeks allow you to let you ac¬ 
cess different data from different disks at 
the same time. In addition, you can set up 
a parity drive so that lost data can be re¬ 
stored on the fly. 

The 433SE performed well under Net¬ 
Ware, but we were unable to run our suite 
of Unix tests, Dell's System V release 
4 implementation of Unix does not yet 
support any 32-bit EISA LAN adapters. 


Since all the other systems used the My¬ 
lex 32-bit EISA card, we thought it would 
be unfair to test the 433SE with a slower 
network interface. 



T angent has added a formidable com¬ 
petitor to the file-server market with 
its 486-based Multi-Server. The proces¬ 
sor runs at 33 MHz and takes advantage 
of a standard 256-KB SRAM cache. Al¬ 
though the Multi-Server can use only a 
single CPU, it addresses the I/O bottle¬ 
neck issue elegantly with the powerful 
combination of EISA bus mastering and a 
SCSI-2 interface. The unit we received 
carried 16 MB of memory, four 165-MB 
SCSI drives, two SCSI controllers, and a 
price tag of $14,500, 

In the Multi-Server's tower design, 
the port connections run across the top of 
the unit, and the case swings open for 
handy access to the internal components, 
Three expansion slots are filled by the 
SCSI adapters and the standard mono¬ 
chrome video adapter, leaving four EISA 
slots and one ISA slot open. The mono¬ 
chrome adapter includes a parallel port. 
There's plenty of room for drive expan¬ 
sion. Even though our unit was stuffed 
with four hard and two floppy drives, 
four drive bays were still available. 

The Multi-Server supports up to 64 
MB of system memory. There are 16 
SIMM slots, but you must load them four 
at a time. All this hardware is juiced by 
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Revolutionary Turn-Key LAN Solutions With “Connect And Compute” Convenience 


After months of research and development 
Northgate is unveiling its revolutionary 
OmniLAN w packages — an easy, cost-effective 
way to bring the efficiencies of LAN service 
to your business. 

Through a skillful blend of engineering and 
Strategic partnerships with Novell® and IBM® 
Northgate has brought a new level of service 
to corporate computer buyers. No rthgate can now 
deliver everything you need in a high-performance 
LAN solution: hardware networking software 
and factory-direct service and support 

And that's just the beginning. Our engineers 
designed these networks so they're ready to 
run right out of the cartons. All you need to do 
is unpack, connect the color-coded cabling 
and turn it on. There's no need to install 
networking cards or software — its all been 
taken care of for you. 

Once your OmniLAN system is up and 
running Northgate keeps it operating at peak 
performance with a comprehensive package 
of factory-direct service and support Services 
include technical support 24 hours a day, 
seven day's a week. Our skilled technicians are 
backed by Certified NetWare® Engineers, and 
the call is on us. You also receive free non- 
diagnostic on-site hardware service from 
NCR® for one year 

In addition, Northgate backs every system 
with a one year parts and Libor warranty and 
overnight shipment of replacement parts at 
our expense Customized service and support 
packages — including extended warranty 
coverage — are also available. 


A Wealth Of Options To Meet Your 
Information Management Needs. 

Northgate offers a variety of OmniLAN pack¬ 
ages, which gives us die flexibility' of tailoring 
a solution to meet your applications. Here’s 
how to select the OmniLAN system that’s right 
for you. 

Choose From Three File Servers: 

■ Elegance” SF 386/33 

* Elegance SP 486"/33 

* Elegance 486/33 MHz EISA 

* Each includes 16MB RAM, 300MB SCSI hard 
drive and controller, monochrome monitor 
and network interface card 

Then Select From Four Topologies: 

* ARGNET 

* ETTITERNET Thin Net 
•ETHERNET 10BASE-T 

* Northgate Local Area Wireless Network 

Finish With One Of Two Networking 
Software Environments: 

•Novell NetWare 386 3.11 

* Novell NetWare 286 2.2 

All Options Include Four 386SX™- 
Based Workstations. 

No matter which file server, topology and 
software environment is right for you, these 


LAN packages come with 4 workstations 
featuring: 

• Intel® 3865X/2G MHz processor 

• 52MB hard drive 
•VGA card 

• Network interface card 

• 14* color monitor 

• OirnitKey* keyboard 

Northgate Will Custom-Design 
Your LAN. 

The information above describes just a few 
ot the hundreds of network solutions available 
from Northgate. If you dorit see the one you 
need, one of our LAN experts will be happy to 
custom-design one to meet your most exact¬ 
ing demands. 

Gall for latest pricing and complete 
custom configuration information. 

800-345-8709 

Notice to the Hearing Impaired: Northgate has TDD capability. 
Dial &00-535-0502. 
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BYTE’s LAN Benchmarks 

RAYMOND G A COTE AND RICK GREH AN 


W hen we embarked on this Solu¬ 
tions Focus, we knew we’d 
need a new set of benchmarks 
lo help us through, and we 
commissioned the considerable talents 
of BYTE columnist and network expert 
Barry Nance. Barry set out to build net¬ 
work benchmarks that we could use for 
testing the file servers in this review and 
that we could call on to facilitate our 
testing of networks and network compo¬ 
nents in the future. 

The goal of the LAN benchmarks is 
to create tests lhat can isolate the perfor¬ 
mance of the various components of a 
network. Although we use them this 
month to gauge the performance of file 
servers, it’s likely that we’ll use ihese 
tests in the future to measure network 
interface cards, bridges and routers, 
and other network hardware. 

BYTE’s LAN benchmarks were first 
written for NetWare 386 and rapidly 
ported to SCO Unix by the BYTE Lab. 
The NetWare 386 version consists of 
two programs: a server NetWare load¬ 
able module and one or more client pro¬ 
grams. Barry built the server NLM 
using Novell’s NetWare NLM develop¬ 
ment system, a complete and profession¬ 
al development environment wrapped 
around Wateom's C386 compiler. 

The server NLM acts as a focal point, 
while the client programs, executing on 
network workstations, simulate multi¬ 
ple users passing requests to Ihe server. 
You can control the entire process from 
one of the workstations; the program is 
written so that the first client program 
to be executed anywhere on the network 
becomes a kind of master console, All 
the other clients become slaves that per¬ 
form whatever tasks the control console 
commands, 

The control console provides a con¬ 
tinuously updated display of activity 
as the slaves report in. Quantities dis¬ 
played include number of iterations; 


high, low, and average time for each it¬ 
eration; and average throughputs. These 
quantities are displayed for each work¬ 
station. You also have the option of gen¬ 
erating a permanent record of the test by 
sending the results to a printer or a file. 

Our benchmarks are wrapped inside 
an interface built with the Me we I li¬ 
brary from Magma Software Systems. 
Mewel gives the benchmarks a charac¬ 
ter-based GUI that maps directly to a 
Windows 3.0 model; this meant consid¬ 
erable time saved in coding the inter¬ 
face, 

NetWare to Unix 

The Unix version of the benchmarks 
was designed to be as similar to its Net¬ 
Ware cousin as possible. Of course, 
where the NetWare benchmarks use 
IPX protocol as the means of communi¬ 
cation, the Unix version uses TCP/IP, 
Also, there is no equivalent to the NLM 
in the Unix world, so the server task is 
simply an independent process that runs 
on the server. Client tasks are processes 
running on workstations connected to 
the Unix network. Unlike our NetWare 
test, which has a single NLM program 
communicating with all the clients, the 
Unix benchmark server forks a separate 
task for each client. 

In this iteration of our benchmarks, 
the client stations were running FTP 
Software’s PC/TCP. PC/TCP provides 
TCP/IP access from a DOS machine. 
This allowed us lo simply install DOS 
on all our workstations and run either 
the NetWare or the Unix benchmarks 
without having to switch the machines 
from one operating system to the other. 
We ported the entire benchmark from 
PC/TCP under DOS to SCO Unix with¬ 
out any code changes. 

Although the basic internals of the 
benchmarks are the same for NetWare 
and Unix, differences in these operating 
systems necessarily affect the code. 


One major difference is that NetWare 
386 is a cooperative multitasking sys¬ 
tem, while Unix is preemptive. The 
server NLM must regularly return con¬ 
trol to NetWare so that other tasks run¬ 
ning on the server machine are given 
CPU time. The Unix server needn’t 
worry about this. 

Bask Measurements 

The LAN benchmarks allow you to run 
two basic tests: message passing and file 
I/O, Tests can be mixed and matched 
according to the type of load you want to 
place on your network. Changing the 
number of client workstations is the pri- 
mary method tor increasing or decreas¬ 
ing network load. You can have up to 
100 users on the network under test. 

In the message-passing test, one or 
more of the slave stat ions transmits IPX 
data packets to the server NLM. The 
server responds with an acknowledg¬ 
ment packet. The benchmark times this 
transaction repeatedly to yield an over¬ 
all throughput number. You can specify 
the number of packets transmitted per 
test iteration as well as ihe packet size. 

Themes sage- pas s i n g tc st s c a n revea I 
the throughput of the physical network 
itself: its cables, interface cards, and 
bridges. For example, you may suspect 
that a network card on a specific work¬ 
station is unacceptably slow. You can 
run Lhe message-passing test on that 
workstation and then swap the card out 
and run the test again to verify your 
hypothesis. 

In the file I/O tests, workstations 
open and read or write to several files 
on the server. You can specify the num¬ 
ber of files, the size of each chunk lhat 
is read or written, and whether the I/O 
is sequential or random. The file I/O 
tests read and write in a 3-to-l ratio. 
The ratio reflects the mix of read and 
write operations you’d expect from a 
typical application. 


an ample 450-watt power supply. We had 
a small complaint about the tower de¬ 
sign: The power supply sits directly 
under the expansion slots, so you must be 
extra careful about dropping screws. 

The Multi-Server can accommodate 
two or four SCSI host adapters, poten¬ 
tially supporting up to 28 hard drives. 


The unit that we tested came with four 
drives and two adapters; each of them 
sporting an 80186 processor for intelli¬ 
gent I/O control. Controllers support 
disk mirroring for fault tolerance, and 
data striping for optimum performance. 
The SCSI-2 interface also enhances per¬ 
formance. 


The EISA configuration parameters 
needed to install Unix w r ere a bit tricky, 
but Tangent technical support guided us 
through the procedure without a hitch. If 
you plan to run Unix on the Multi-Serv¬ 
er, keep in mind that the booted drive 
cannot be striped. So, if you have four 
drives in your array, only three of them 
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If you specify sequential access, the 
workstation simply opens each file and 
reads and writes its way from beginning 
to end. Specifying random I/O causes 
the workstation to seek to a randomly 
selected offset in each file before read¬ 
ing or writing. The benchmark chooses 
the offsets from a repeatable, pseudo¬ 
random sequence. Thus, as you lest dif¬ 
ferent systems, each is exercised with 
the same sequence of offsets. 

Workstations under NetWare create, 
read, and write files directly on the 
server. Under Unix, each client com¬ 
municates with a server fork that reads 
and writes files on behalf of its cl iem. 

Ollier Tests 

Beyond the mess age-pas sing and file- 
access meat of the LAN benchmarks 
are other features that help to isolate the 
performance of specific network com¬ 
ponents. You can request that the server 
NLM perform file I/O locally. Running 
this test can give you an idea of the 
server's disk I/O throughput indepen¬ 
dent of network activity. Running this 
test while workstations are active with 
other benchmark tests can reveal how 
the server's disk I/O affects network 
performance. 

You can also execute a server CPU 
test from one of the workstations. This 
test consumes server CPU cycles using 
a tight loop wrapped around some arith¬ 
metic operations. If you suspect that 
bottlenecks on your server are due to an 
overtaxed CPU, you can run a series of 
file I/O tests with and without CPU load 
to isolate the fault. 

The LAN benchmarks are available 
in source code or executable form 
through BIX or directly from BYTE 
(see page 5 for details). We encourage 
you to use the LAN benchmarks to test 
your own networks, and we welcome 
any suggestions or recommendations 
for improving these tests. 


Raymond G A Core is a resting editorfor 
the BYTE Lab. Rick Grehan is technical 
director of the BYTE Lab. They can be 
contacted on BIX as “rgacote ” and 
'‘rick_g t " respectively. 


will be available for striping, unless you 
boot from a floppy drive. 

The Multi-Server excelled under 
Unix. We had to configure a floppy disk 
as the boot device, but the software auto¬ 
mated the process. Tangent's driver im¬ 
plementation under Unix is well done. 
The striping did its job, resulting in ex¬ 


cellent file I/O performance. With Net¬ 
Ware handling the striping chores, the 
numbers were not quite as good, but the 
Multi-Server should have no problem 
meeting the demands of any large net¬ 
work, And Tangent is now shipping a 
burst-mode drive controller, which 
should deliver even greater performance. 



he PowerFrame is a single- or dual- 
I processor machine. The processor 
boards plug into PowerBus slots, special 
connectors on the motherboard that hook 
the processors to a high-speed internal 
bus. Tricord Systems supplies half- 
length or full-length processor boards. 
The half-length version supports a 25- 
MHz 486 and no additional cache mem¬ 
ory beyond the 8 KB of cache on the 486 
itself. However, the full-length version 
carries 256 KB of second-level cache 
memory. The full-length processor 
board also comes in a 33-MHz version. 
Our test system had a single 33-MHz pro¬ 
cessor with the additional 256-KB cache 
memory and 1.54 gigabytes of disk stor¬ 
age. It s priced at a stiff S3?,990. 

Inside the PowerFrame, you'll also 
find a standard EISA bus that can accept 
up to seven EISA or ISA cards. Near the 
top of the case on the motherboard is a 
lone 8-bit XT bus connector. In the sys¬ 
tem we tested, the 8-bit connector held a 
Paradise VGA card. 

The high-speed internal bus is Tri- 
cord's proprietary 132-MBps PowerBus, 


The PowerBus joins the host processors, 
memory, and the drive controllers—the 
IIOPs (intelligent I/O processors). 

Tricord's IIOP is a hot-rodded dual- 
SCSI drive controller. Each HOP carries 
its own 386 running at 12.5 MHz that 
manages two independent SCSI chan¬ 
nels, one of which can be configured as 
SCSI-2. Devoted to each channel is a 
VLSI SCSI controller. All this horse¬ 
power yields a throughput rate of 12.5 
MBps via the ITOP. Each HOP communi¬ 
cates with the host 486 processor through 
a 4-KB bank of dual-ported memory. 
This “I/O request queue” sits high in the 
address space, just 33 MB under the 4- 
gigabyte address ceiling. 

The 386 processor on an IIOP does 
more than simply manage parallel trans¬ 
fers along the SCSI buses. Write requests 
to an IIOP are queued and sorted so that 
they can be performed in elevator fash¬ 
ion, thus reducing drive head movement, 
Additionally, each IIOP can be pro¬ 
grammed to perform scattcr/gather I/O, 
a mechanism often used in demand-pag¬ 
ing virtual memory systems (e.g., Unix) 
where disk data is transferred to or from 
disjoint memory locations. SCO Unix 
supports scatter/gather for the HOP. 

You can run the PowerFrame with one 
or two IIOP boards installed. The system 
we tested was fully loaded with two HOP 
controllers, each connected to a pair of 
385-MB Fujitsu hard drives. Since each 
drive was on its own independent SCSI 
channel, the PowerFrame could service 
four read/write requests simultaneously. 
Ironically, the HOP does not provide 
striping directly; Tricord preferred to 
leave that to the operating system. Tri- 
cord is beta-testing the software to sup¬ 
port this feature, and it may be available 
by the time you read this. 

The PowerFrame raced through our 
NetWare tests, easily besting the other 
four systems. NetWare handled the disk 
striping, as it did when we tested Dell’s 
433SE. However, we should note that the 
IIOP design does not support data guard¬ 
ing, so you'll buy the additional perfor¬ 
mance at some cost in data security. 

The IIOP drivers for SCO Unix came 
as part of the SCO Unix package bundled 
by Tricord, so Unix configuration was 
relatively uncomplicated. However, lack 
of software support for striping or scat¬ 
ter/gather led to disappointingly medio¬ 
cre results under SCO Unix. 

Top Servers 

Maybe you're a power-hungry network 
manager with a serious throughput prob¬ 
lem and you've decided that controller 
duplexing and parallel drive transfers 
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can improve that throughput. Or maybe 
you have a few jitters about what might 
happen if your server’s disk system takes 
a nosedive, and you’ve decided that con¬ 
troller duplexing with mirroring can pro¬ 
vide the kind of safety net that will let 
you sleep at night. The same system that 
is a hot rod for one installation can, with 
a little software black magic, become a 
fault-tolerant workhorse in another. 

If you’re on a large Novell network and 
you want fast response at any cost, then a 


Tricord PowerFrame is unquestionably 
your best choice. Tts HOP architecture 
delivers dramatic disk performance, and 
the system is otherwise fast and well 
supported. 

If you*re on a smaller network and 
don’t have quite the appetite for speed or 
quite the purse that the PowerFrame’s 
price tag demands, Del Us 433SE is an 
excellent alternative. The system turned 
in solid benchmark results, and it sup¬ 
ports several levels of performance and 




Professional Software and 
just released Hardware-Assisted Debuggers 

Model IV tor 3B6SXs for 80386 & 80486 Systems 
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f you need ;i driiugger but have no room left in the lower 640K uf your 380* 
or 486™ system, Perlscqrc now has a hew SOlTMJtE-ONUf solution for you— 
Perlsajpe/ESt 

■ P^risccjpe/KM takes advsuUap of the extended memory you al ready h ave, 
rather lloui ittfcg'dny memory in toe lower teMK. 

■ No ru 11 iiMiy program can corrupt FerocoptYEM because it's write-protectod 

■ Yen Idon 11 iivt to use a sitit since diem's no bonnl to install, 

■ You can add an optional break-out switch to recover from crashes. 

■ Periscape/HM costs only $%)% half i be cost of Periscope Model l , wl to most 
elite sEmtefuncdomdily 

Penscope/HM requires-3S6MAX* orBlueMAX™, version 5.1J or te a 386 or 
486 system with uiioin 34XIK of extended memory; MK of memory between teiUK 
and one mej^ihyte; 1IDS 3,0 or later 


New Debugging Too ls 


"/ needed a means to dehug 
interrupt handlers where l 
could redly see what was 
going on. Tire hardware trace 
buffer is great. I was able to 
debug code in J days that l 
ixwe been trying to debug far 
months!** 

... writes Peg Sisiiridi with Prime tomputef. 
on why she chose Periscope Mtutel IV. 


11 you need more Ilian you r current software-based rlubugger gives vtui, Periscope 
Model IV, with these advanced NEW fealures f may hr Juslwhte you're looking Ton 

■ Supports and 486 systems running up to 53MII/ with Its ICE-llke 
capabilities. 

■ Real-Ume 1 a:ird ware trace buffe r holds up to 16 K ( PI J events. 

■ I-nhanced analysis and display (d trace buffer makes yt m more productive. 

■ Perlscope/EM fu nctionaiity, built-in at no extra cost, saves you money, 


Just call toll-free 800/722-7006 
for details or to order. 


1197 PEACHTREE ST. 
PLAZA LEVEL 
ATLANTA. GA 30361 
404-87 5-80 BO 
FAX 404-872-1973 


Real-time Periscope Model IV, shown with new 33MH* board and 4B6 pad. 


reliability optimization. 

Fora Unix network, we T d choose Tan¬ 
gent’s Multi “Server lor overall perfor¬ 
mance and price, but with a few reserva¬ 
tions. Specifically, our tests exercised 
the machines as file servers. More pro¬ 
cessing-oriented Unix applications will 
likely fare better on one of the mullipro- 
cessor machines running MPX. As al¬ 
ways, ihe applications that you run at 
your installation are your best bench¬ 
marks. ■ 


Rick Grehan is technical director of the 
BYTE Lab , He has a BS. in physics and 
applied mathematics and an M. S. in 
mathematic s/computer science. Stanford 
Diehl is a testing editor for the BYTE 
Lab. You can reach them on BIX as 
“rick_g M and “sdiehl , ht respectively. 
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Introducing the first notebook computer 
designed to make Windows a breeze. 


lust turn it on and go. It's that simple. 
The new TI TravelMate™ 3000 WinSX™ 
package is engineered to meet the chaF 
lenges of running Windows on a notebook 
computer. That’s why it comes with MS- 
Windows'* 3X3 and MS-DOS® 5,0 already 
installed on the 60MB hard drive. So with¬ 
in seconds, you're into Windows and ready 
to load your application software. 

But the TM3000 WinSX offers so much 


more. Like clicking in and our of applica¬ 
tions with a specially designed pointing 
device. An extra-large, easy-to-see cursor 
that keeps your place as you move from 
screen to screen. 

And Battery 1 Pro™, Designed to extend 
battery life when working in Windows, it 
suspends functions you’re not using while 
keeping calendars and other background 
programs current. So you can pick up 


where you left off. 

Best of all, these Windows features, and 
more yet, come in the industry’s smallest, 
thinnest and lightest 386SX™ 20 MHz 
notebook computer. 

Finding out more is a breeze, too. For 
the name of a dealer near you, call 

1-800-527-3500. 

^ Texas 
Instruments 


M ^Windows arui M&DOS are rtgtsrettd trademark* and Window* is .1 Trademark nf Mlc rosdt Corpoputkax TravelMate, WinSX and Battery Frv> art Trademarks ot'Tous Instruments InmrporaBed. 386SX is a 
trademark s*< the ItitH Cuipuiatian. 

ft 1991 Ti 71853 
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E arl Weaver was the win- 
ningest baseball manager 
of his time because he 
knew how to use utility 
players. If the Orioles needed a 
long fly ball to bring a runner 
home from third. Weaver knew 
which man to send to the plate. 
On the bench, he always had a 
collection of specialists: a guy 
who could hit line drives to 
right, an expert at bunting, and a 
player who excelled at late- 
inning defense. Like Weaver, 
personal computer users have a 
roster of specialists they can call 
on to handle the mundane but critical chores of managing files and the 
space where they live: utility packages. 

Over the years, as operating systems have acquired a more extensive 
array of features—even old MS-DOS now has a shell and a tool for 
undeleting files—utilities also have become more capable. Venerable 
packages such as Central Point Software’s PC Tools have kept up with 
the times largely by periodically expanding their repertoire of functions. 
Many newer packages, on the other hand, have stretched the traditional 
meaning of utility programs to include products that offer a customiz¬ 
able work environment. And with the popularization of windows, mice, 
and icons, utility packages have changed their look and feel, too. 

Our roundup of utility packages reflects this diversity of approaches. 
For DOS utilities, we look at three mainstays of the genre, Norton Util¬ 
ities 6.01, PC Tools 7.1, and XTree Gold 2.5. We also look at Mace 
Utilities and at two DOS shell programs, Wonder Plus 3.51 and Win- 
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They manage files 
and disks, they customize 
workspaces, they take 
the drudgery out of 
maintenance: Praise be 
utility programs! 

STAN WSZOLA, 

TOM THOMPSON, 

AND D. BARKER 


dowDOS 3. Our choices for Win¬ 
dows 3.0 utilities include The Nor¬ 
ton Desktop for Windows; hDC 
Computer Corp.'s collection of pro¬ 
grams, Power Launcher, FileApps, 
and FirstApps; Metz Software’s File 
F/X, a DOS-like replacement for 
Windows' File Manager; and Win- 
Tools, a Mac-like replacement for 
the Program Manager. In the Mac¬ 
intosh arena, we examine one pack¬ 
age for the technically adept, 
Symantec Utilities for the Macin¬ 
tosh (SUM) II and another package. 
The Norton Utilities 1.1 for the 
Macintosh (NUM), for those less 
technically inclined. 

Using these packages reminds us 
of playing with a set of nested dolls: 
You remove the top of one doll and 
find another inside; remove that 
doll’s top and find yet another doll. 
In fact, these utility packages for 
DOS, Windows, and the Macintosh 
are so rich in features that you just 
might have to read the manuals to 
uncover them all. (To view the 
packages’ most important capabili¬ 
ties, see the tables “Disk Managers: 
A Comparison of Tools” and “GUI 
File Managers: Main Features.”) 




ACTION SUMMARY 


EVTE 

■ WHAT THESE UTILITY 
PROGRAMS DO 

Utilities handle the essential 
tasks of managing megabytes 
of files and the hard disks 
where they live. Their 
capabilities range from simple 
backups to disk doctoring and 
from basic file operations to 
automated file launching. A 
new breed of utilities aims to 
extend the graphical file 
management functions of 
Windows and the Macintosh. 


In A 

Supporting Role 


DOS UTILITIES 

When DOS users took to the bench for 
help with file and disk management, they 
can choose from a variety of utility play¬ 
ers. Some are comprehensive packages 
that handle everything from file opera¬ 
tions to rescue operations; others offer a 
more modest collection of basic tools. 
With all the time and effort locked up in 
the files on your storage platter, you 
can’t afford to be without at least one of 
these DOS toolkits. 



THE NORTON 
UTILITIES 6.01 

Besides making a poster boy of Peter 
Norton, The Norton Utilities has made 
DOS a more comfortable environment 
from which to manipulate files and 


manage a hard disk. Version 6.01 fol¬ 
lows in the footsteps of previous edi¬ 
tions, offering fine-tuned versions of 
many old standbys from Norton 5.0. 
One welcome change is that Norton’s 
utility programs now can run safely 
under DOS 5.0’s new task switcher. 
Norton 6.01 also contains several new 
utilities and significant upgrades of a 
few old ones, plus a replacement for 
COMMAND.COM called NDOS (an 
adaptation of JP Software’s 4DOS). 
NDOS includes such features as com¬ 
mand recall, command aliasing, and a 
means of associating file extensions 
with applications so that the command 
processor executes the appropriate 
application when you enter a filename 
with a related extension. 

NDOS can save 20 KB to 30 KB of 
memory if used in place of the COM¬ 
MAND.COM that comes with DOS 4.x 
and earlier, but it doesn’t use less memo¬ 
ry than DOS 5.0’s COMMAND.COM. 
(It does, however, provide the capabili¬ 
ties of DOS 5.0’s DOSKEY utility.) All 
told, you’ll need about 2.5 MB of hard 
disk space to install the full Norton pack¬ 
age. The program files are installed in a 
proprietary compressed format that 
slows loading but saves disk space; you 
can expand one or more programs to 
improve loading speed. 

The Norton Utilities may have changed 
hands (it now is marketed and supported 
by Symantec Corp.), but it still is the 


■ WHAT YOU'LL LIKE 

You've got hundreds, thousands 
of files, and you've got to keep 
track of them. You've got a 
hard disk you rely on. Utilities 
make it easier to keep your 
electronic office organized and 
protected, while letting you 
customize your system to match 
your work habits. 

■ WHAT YOU'LL DISLIKE 

Some utility packages might 
not work the way you do. 

A tool that is too arcane or 
requires too much learning 
time is less likely to be used. 
Under Windows on anything 
less than a 386, some of these 
packages make routine 
operations just too slow. 

■ RECOMMENDATIONS 

The Norton Utilities and The 
Norton Desktop for Windows 
are sure bets for most users 
looking for tools to enhance 
their systems. On the Mac, the 
Now Utilities provides a whole 
set of useful tricks. But our 
bottom-line advice is to decide 
which functions you'll use the 
most, then find the program that 
handles them best. Get a demo. 
The usefulness of any tool 
depends on how it feels 
to you. 
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package of choice for file recovery, and 
its disk and sector editor is second to 
none in power and flexibility. You can 
access a disk’s diagnostic cylinder and 
split the screen, working in two sectors at 
the same time. When you edit a partition 
table, the program will do the necessary 
calculations for you, and a new memory- 
display option lets you copy conventional 
memory blocks to a file or sector. The 
improved Disk Editor also includes the 
ability to print the information being dis¬ 
played, a great help when you’re editing a 
corrupted disk. Equally important, the 
Disk Editor starts out working in a read¬ 
only mode to prevent you from acciden¬ 
tally corrupting data. 

Norton’s Image program saves FAT 
and directory data for later use in 
undeleting files, placing the data in a 
hidden TRASHCAN subdirectory on the 
disk. You can specify which drives to 
protect and how long to save deleted 
files. Image is faster than PC Tools' 
Mirror (Microsoft includes a version of 
the latter program in DOS 5.0). If you 
prefer, Norton can use Mirror’s data 
instead of Image’s. 

The package also includes Filefix, a 
specialized data-recovery tool that diag¬ 
noses and repairs damage to dBase, 
Lotus 1-2-3 (versions 1A and 2), and 
Symphony files. The procedures for 
recovering data from a damaged File are 
highly automated; if problems crop up 
during this or any other procedure, con¬ 
text-sensitive help is available. Typing a 
command and pressing FI pops up a 
window with a description of the select¬ 
ed command. Pressing FI at a blank line 
brings up an index of all DOS and 
NDOS commands. The help screens are 
not well arranged, however, and the help 
screen for the "memory dump” feature 
of the Disk Editor simply reads, " Phis 
dumps memory.” 

As a concession to Windows users, 
Symantec includes a complete set of 
icons for use with The Norton Utilities’ 
component programs. You must install 
these icons manually, however, because 
Windows’ Setup Applications function 
does not recognize them. 

The Norton Utilities 6.01 offers power¬ 
ful features and fills many of the gaps 
that remain in DOS 5.0. Most of the pre¬ 
sent improvements are evolutionary: The 
utilities still retain the same look and feel 
of those in Version 5.0, but almost all 
have new options. Performance—among 
the best of DOS utility packages—and 
the program’s ease of learning are key 
reasons why The Norton Utilities 6.01 is 
a must-have for any computer user whose 
system runs DOS. 
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PC TOOLS 7.1 

Central Point Software bills PC Tools as 
the utility package that can do it all. The 
latest version has programs for everything 
from running a DOS shell to conducting a 
remote-control communications session. 
PC Tools runs as a stand-alone DOS pack¬ 
age, but it also works well with Windows 
3.0. It can create its own Windows work¬ 
group and has separate icons for each com¬ 
ponent in the group. 

The installation process is easier than it 
used to be; on-screen prompts tell you 
what you need to know and are simple to 
follow. You may install all or part of the 
package. A full installation requires 7.5 
MB of hard disk space, even though much 
of the package is compressed with the bun¬ 
dled PKLite utility. 

The package comprises seven modules: 
PC Shell, a set of DOS utilities that func¬ 
tions as a shell; Desktop Manager, a note 
pad, oulliner, calculator, terminal program, 
and calendar rolled into one; CP Backup, a 
backup-and-restore utility for hard disks; 
PC Secure, a file-security program; Com¬ 
press, a misnamed disk defragmenting pro¬ 
gram; Diskfix, a disk- and file-repair utility; 
and Commute, a remote-control communi¬ 
cations program and file transfer utility. 

CP Backup remains one of the most 
straightforward backup programs. You can 
easily set up the program by selecting 
drives and media types with the mouse and 
then identifying which drive you want to 
back up. The program accepts a variety of 
removable drive media (including tape 
drives and Bernoulli boxes) and lets you 
choose exactly which files and subdirecto¬ 
ries to back up. The package’s optional 
compression feature lets you choose 
between doing a quick backup or conserv¬ 
ing valuable disk space. 

PC Tools' Mirror utility can be a life- 
saver. It makes a backup copy of the root 
directory and the file allocation table 
whenever it runs, storing two copies of the 
directory and FAT. If your directory is 
damaged. Mirror’s companion program. 
Rebuild, can reconstruct the directory 


using the information that Mirror saved the 
last time you ran the program. Rebuild also 
can rebuild your partition table, boot sec¬ 
tor, and CMOS information. To protect 
yourself in the event that any of these areas 
becomes unreadable. Central Point sug¬ 
gests that you follow standard installation 
procedures for putting Mirror in your 
AUTOEXEC.BAT file so that it executes 
every time you boot up. 

Compress, the PC Tools disk-optimiza¬ 
tion utility, is simpler than previous ver¬ 
sions of the program. It looks and works 
like many other optimizers, displaying a 
series of colored blocks to graphically rep¬ 
resent how files are distributed on the 
selected disk. 

The newest addition to the package. Com¬ 
mute, lets you connect two computers using 
modems and a telephone line, a null 
modem cable, or a network. You must con¬ 
figure Commute on both machines, select¬ 
ing the same connection method and desig¬ 
nating one system as the master and the 
other as the remote machine. If you select a 
network connection, you can use your net¬ 
work login names; otherwise, you specify 
the COM port used and the type of modem. 
The Commute connection then becomes 
transparent, and the controlling computer 
can send or receive files, run programs, or 
perform software maintenance on the 
remote computer. Security features let you 
restrict access to the controlling or remote 
computer. Commute cannot transmit itself 
to a remote computer as LapLink Pro does, 
but it is a handy utility. 

Despite its plethora of features, PC Tools 
is easy to use, and like The Norton Utili¬ 
ties, it works well under Windows 3.0. The 
package has too many manuals and lacks a 
central index, but the program’s hypertext- 
like on-screen help file largely offsets this 
shortcoming. At only $179, PC Tools is 
one of the great bargains in PC software. 
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WINDOWDOS 3 

As its name suggests, WindowDOS is a 
memory-resident shell that gives you a 
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THIRD 

INTERNATIONAL 



. 


COMPUTER FORUM 


COME TO MOSCOW! 


□ The ICF brings together people that influence and determine the major trends of information technologies in 
the USSR and world-wide 

□ The ICF lets western companies obtain top-quality, first-hand information about the real and potential computer 
and software markets in the USSR 

□ The ICF provides Soviet computer professionals with better access to products and technologies from the rest 
of the world 


Scheduled Speakers: Topics: 


* Philippe Kahn (Borland) 

* Jerry Kaplan (Go) 

* Greg Herrick (Zeos) 

* Dick Williams (Digital Research) 

* Esther Dyson (EDventure Holdings) 

* Stewart Alsop (InfoWorld) 

* Ken Wasch (Software Publishers 
Association) 

* Fred Langa 

* and others. 


* Status of the USSR computer market; 
business opportunities 

* Future of PC market 

* Workstations market 

* Macintosh 

* UNIX applications 

* LAN policy 

* LAN practice 

* Windows and OS/2 market 

* Pen-based technologies 

* etc. 


If you’re a part of the emerging Soviet and east European computer industry, or if you want to learn more about doing 
business with that rapidly-growing market, you need to attend the Third Annual International Computer Forum! 


SAVE MONEY BY 
PRE REGISTERING 

The registration fee covers access 
to keynotes, sessions, presentations, 
exhibitions, cultural programs, 

3 lunches and 3 receptions. 

Register before March 31, 1992 
and receive the special 
discount rate of ]ust US$760. 

After March 31, 1992 

the normal fee of US$340 applies. 


RESERVE YOUR 
EXHIBITION SPACE 

Price includes exhibition 
space Itself, labor for 
building the booth, power 
supply (220 volt. 50Hz), 
and furniture (tables, 
chairs, etc.). The fee is 
US$3400 for each 9 sq.m. 
($2800 for the members of 
ICC). 


FOR MORE 
INFORMATION 

Contact the ICC at; 

Mail: 101813 USSR, 

Moscow, Proyezd Serova, 4, 

Fax/phone: 7-095^921-09-02. 

MCI ID: 439-1034. 

I nternet: levon@staff.icc.msk.su. 
San Franclsco-Moscow 
Teleport: ICC. 


JUNE 15-18, 1992 

WORLD TRADE CENTER, MOSCOW, USSR 
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Disk Managers: A Comparisoi 


Finding the right f ile and disk management program begins with analyzing your needs and comparing them against 
the features provided by the major products on the market. This table provides a good starting point for your search. 


Product 


Company 

Price 


The Norton 
Utilities 6.01 
Symantec Corp. 

$179 


PC Tools 7.1 


WindowDOS 3 


Wonder Plus 3.51 


Central Point Software WindowDOS Assoc. 

$179 $69.95 


Bourbaki, Inc. 

$95 


Mace Utilities 
1990.1 
Fifth Generation Sysh 

$149 


Features 

Back up/restore disk 
Caching 

Change disk directory 
Change file attributes 
Change file's date/time 
Compress files 
Copy sector/FAT/boot file 
Delayed file erase 
Disk test 

Display directory 
Display disk information 
Display file information 
Display file size 
Display system information 
Display volume label 
Encrypt/decrypt file 
Find file 

Format hard disk 
Format recovery 
Network compatibility 
Park heads 
File locking 
Quick undelete 
Safe format 
Sector editor 
Search for text 
Sort directory 
Undelete file 
Unfragment disk 
Virus detection 
Virus vaccine 
Windows compatibility 
Wipe disk 
Wipe file 



window on DOS. It lets you create, copy, 
find, delete, and manipulate individual 
files or groups of files; you also can use 
it to format floppy disks and set your 
system's real-time clock. 

You may run WindowDOS as a TSR 
program or as a stand-alone application. 


Used as a TSR under DOS, it pops up 
within another application, but we 
couldn’t get it to work as a TSR under 
Windows. As a stand-alone program 
under Windows, it works just as any 
other standard DOS application does. 

Installation involves copying all the 


files on the program disk into a WD3 
subdirectory. You can configure the pro¬ 
gram from a menu; selections include 
defining the hot key that invokes the 
TSR version, establishing a password for 
file protection, defining the directory 
commands that control how files are dis- 


182 BYTE • FEBRUARY 1992 



















UTILITIES 



>f Tools 


O - No • = Yes N/A = Not Applicable 


ree Gold 2.5 The Norton Desktop 
for Windows 


The Norton Utilities 
hi for the Macintosh 


Symantec Utilities for 
the Macintosh II 2.1 


XTree Co. Symantec Carp, 

$149 $149 


Symantec Carp. 

$149.95 


Symantec Carp. 

$149.95 



O 





played, selecting file or tree displays, 
choosing screen colors, sending control 
codes to the printer, and setting up the 
built-in text editor. 

WmdowDOS is more limited than the 
other programs in this category. It can¬ 
not recover data; nor can it use a mouse. 


so you must type in commands. 
Although you can use the package with 
DOS 3.x and higher, it seems rather 
superfluous to use it with DOS 5.0, 
since the latter’s built-in DOSSHELL 
system already performs many of the 
same functions. 



MACE UTILITIES 1990.1 

Fifth Generation System’s Mace Utilities 
is a no-frills package that concentrates on 
data recovery. The program opens with an 
easy-to-use menu bar that lists several 
submenus: Info/Edit, Performance, For¬ 
mat, Solutions, and Protection. The bar 
also includes an option called DOS, which 
acts as a shell for 10 DOS commands. 

The Info/Edit submenu contains a utility 
called File Find for locating files, options 
for checking system statistics and moni¬ 
toring hard disk fragmentation, and a sec¬ 
tor editor named Muse. The latter lets you 
examine your hard disk in detail and is 
much more powerful than those in PC 
Tools and The Norton Utilities. 

The Performance submenu lets you sort 
and move files, eliminate deleted directo¬ 
ry entries, and unfragment your hard 
disk. Format's options are handy when 
you have to recover from mistakenly 
reformatting a floppy disk or hard disk. 
The Solutions option can perform more 
involved damage control, but it also can 
be dangerous in the wrong hands because 
you can easily make unintentional 
changes to your FAT or directory. Fortu¬ 
nately, Mace’s installation program gives 
you the option of requiring a password 
before allowing anyone to use Muse. 

Mace's Protection module offers two 
antivirus programs, a drive-parking rou¬ 
tine, a file wiping function for completely 
erasing files, and an insurance function 
called RXBAK, which is similar to DOS 
5,0's MIRROR command. RXBAK cre¬ 
ates a backup of the boot sector and FAT, 
and can recover a deleted file, test a flop¬ 
py or hard disk, and repair a file or disk. 
Two utilities, Texifix and Dbftx, let you 
restore damaged text and dBase files. The 
Remedy diagnostic utility can examine a 
disk drive and automatically relocate to 
safe sectors data stored in disk sectors 
that the program suspects are damaged. 
The option called Recovery System can 
examine and automatically repair the 
FAT, directories, boot records, and parti¬ 
tion tables. As with Muse, you have the 
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option of bailing out of a repair if you 
think the program will cause more trouble 
than it fixes. Recovery System can 
restore files that Norton’s Disk Doctor 
can’t handle. 

You can run the individual utilities in 
this package from the DOS command 
line or from the Mace menu, but you'll 
have to use the keyboard. The menu 
interface does not support a mouse. And 
because the programs are not optimized 
for Windows, you must run them as non- 
Windows applications. A full installation 
requires 1.7 MB of disk space* 

The Mace Utilities doesn’t have the 
polish of The Norton Utilities nor the 
breadth of PC Tools. But Mace outshines 
both of them as a first-aid kit for data 
recovery. 



WONDER PLUS 3.51 

A DOS Shell program for hard disk man¬ 
agement and custom menu creation. 
Wonder Plus 3.51 includes over 60 com¬ 
mands Tor manipulating tiles, displaying 
directories, and launching programs. The 
installation program starts by scanning 
your hard disks to find the applications 
you use. (While it does a good job of 
this, it isn’t perfect; Wonder mistook my 
Quattro spreadsheet subdirectory for a 
Quicken subdirectory.) Wonder searches 
everything, even network drives. Fortu¬ 
nately, the next procedure lets you select 
which applications you want to include 
in your applications menu. Wonder dis¬ 
plays the path and filename of each exe¬ 
cutable file and prompts you to accept or 
reject the application. 

The initial program screen lists the Hies 
in the current directory of the default hard 
drive, the amount of space in use and the 
amount of space tree on the chosen hard 
drive, the number of files and subdirecto¬ 
ries, and a summary of memory in use 
and free in the conventional, EMS* and 
extended memory areas. But that is only 
the beginning. The program features a 
wide variety of what the manual refers to 


as “faces,” You can reconfigure the dis¬ 
play to show as many as 11 different 
combinations of trees, file directories, 
command prompts, and menus. 

Although the package lacks a data 
recovery utility of any sort, it does have 
security features, password protection 
for menus, and a master password for 
the system. It’s not as comprehensive a 
package as The Norton Utilities or PC 
Tools, but it is a good choice if you 
need a simple hard disk manager that is 
easily configured to work the way you 
want. Like the other DOS packages 
reviewed here. Window DOS 3 can be 
run in Windows 3.0’s DOS box. 



XTREE GOLD 2.5 

XTree Gold works as a DOS file manag¬ 
er, providing a tree display of your direc¬ 
tory structure on screen and making it 
easy to perform housekeeping activities 
such as moving, copying, and deleting 
files, searching for text in files, and so 
on. Version 2.5’s file manager is more 
capable than Lhose of previous versions; 
new features include pull-down menus 
that replace the hot keys for displaying 
file and disk management functions. 

When you start the program, the initial 
screen shows a directory tree, a file list¬ 
ing for the highlighted directory, and 
windows showing the current file filter, 
space available on the logged drive, and 
other statistics about the current drive* 
From this screen, you can start any func¬ 
tion with the press of a key or a single 
mouse click. 

The program includes viewers for files 
created in over 30 applications; these 
viewers let you examine die contents of a 
file in its original format. Important addi¬ 
tions this time around include viewers for 
WordPerfect, all versions of L2-3 up to 
release 3, WordStar, and Q&A. Another 
new feature is a facility that makes it easy 
to view, create, and decompress files that 
were compressed using the industry-stan¬ 
dard ZIP format. You can even convert 


files compressed with PK*ARC to ZIP 
format and vice versa. 

In the data recovery department, XTree 
Gold comes up short, limiting you to 
undeleting files using the Oops 3 com¬ 
mand. When DOS deletes a file, the first 
character in its name is deleted. To help 
you retrieve deleted files, XTree simply 
displays the filename with a question 
mark as die first character. But when you 
undelete a file, you have to type its entire 
name, even though all but one character 
of thai name is displayed on screen. This 
is not as convenient as using The Norton 
Utilities' Undelete feature, and you won t 
find a tool for recovering accidentally 
reformatted disks. Nor does XTree bundle 
a utility for testing disk sectors, even 
though a sector editor is included* 

During installation, you can elect to have 
XTree Gold scan your hard disk and build 
an application menu from its own list of 
more than 700 applications. The menu 
uses a superset of the DOS batch language 
and includes an integrated editor* Pull¬ 
down menu commands include Add, 
Move, Edit and Delete,) You can 
launch an appl i cat ion by just positioning a 
cursor on its name and clicking a mouse 
button. If your application requires certain 
environment variables or command-line 
parameters, you can write a batch file and 
install it in the menu* XTree isn’t as w r e!l 
endowed as PC Tools nr Norton Utilities, 
but it does provide all the tools you need 
for file and disk management. 

UTILITIES FOR WINDOWS 3.0 

Although Windows 3,0 has been the talk 
of ttie town, down in the streets some users 
have been calling for banishment of the 
dreaded File Manager. Next to mysterious 
“unrecoverable application errors,” the 
File Manager has caused the most gnash¬ 
ing and wailing among Windows users. 
Third-party developers have responded 
with alternative programs that, for the 
most pari, improve upon Windows’ way 
of doing basic file and disk management. 

Performance issues are critical with most 
Windows utilities, however, and many of 
these packages, while handy, are sluggish 
on midrange machines. If you’ve got a 
system with zip, you’ll do fine, but users 
with run-of-the-mill 386$Xs and hard 
drives will soon tire of staring at Win¬ 
dows’ little hourglass icon. In fact, during 
testing the disk chugging grew tedious on 
some machines we used. Unless you’re 
determined to work only in Windows, 
you’ll fare better doing certain of these 
programs’ operations outside the graphi¬ 
cal environment. Norton's shell might not 
look that hot, but a good DOS utility can 
really cook with gas. 
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THE NORTON DESKTOP 
FOR WINDOWS 1.0 

Fancy younger cousin to the celebrated 
Norton Utilities* The Norton Desktop for 
Windows is a collection of 20 programs 
that make Windows 3.0 more versatile. 
The package features replacements for 
Windows' File Manager and Program 
Manager, file viewers and other disk 
management utilities, a screen saver, and 
an icon editor* The Norton Desktop com¬ 
bines the features of three DOS utility 
packages—The Norton Utilities, The 
Norton Commander, and The Norton 
Backup—and adds a few more. The pack¬ 
age is easy to install, but you'll need to 
set aside 5*6 MB of hard disk space 
before you begin* 

One of Norton Desktop's greatest 
strengths is that the package makes it easi¬ 
er to manipulate files and launch programs 
within Windows. You can move icons 
from a drive window to the desktop for 
launching, and you’ll find equivalents of 
the Apple Macintosh’s Trashcan icon and 
Wipe utility. Disaster-recovery utilities 
and a backup program and scheduler that 
operate in the background provide protec¬ 
tion should your cleanup efforts go too far* 

In The Norton Desktop, the essential 
data-recovery programs (an Unerase pro- 
gram for files and an Un form at program 
for disks) are called into action when 
you click on an icon. The Norton Disk 
Doctor for Windows can diagnose com¬ 
mon disk problems and recommend solu¬ 
tions. Its Emergency Disk lets you 
repair, unformat, or optimize disks and 
recover erased files, even when youTe 
not running Windows. 

The Norton Desktop’s File Manager 
displays a split window listing both a 
directory tree and its attendant files. The 
File Manager, although easy to use, takes 
longer to load and unload than the Win¬ 
dows desktop* You gain entry to the dis¬ 
play by clicking on a group of disk-drive 
icons listed down the left side of the 
screen. If you want to view a number of 


drives or directories, you simply open the 
appropriate File Manager windows. 

Double-clicking on any drive icon 
brings up the Drive Window display, 
which can include the Tree Pane directo¬ 
ry listing. File Pane file listing, and View 
Pane file-contents viewer. Pane sizes are 
adjustable; you may save pane sizes and 
their positions, using them as default set¬ 
tings, From the package’s Drive Window, 
you can select files singly or in groups, 
and click and drag the chosen files to 
other function icons. Dragging a group of 
files to the printer icon, for example, pro¬ 
vides an efficient way of printing a group 
of files* You can delete files by dragging 
and dropping them onto the SmartErase 
icon, or copy or move files by dragging 
and dropping them into subdirectory fold¬ 
ers in the Tree Pane (or by dropping them 
onto the proper drive icon). Another 
shortcut lets you highlight a file and 
choose a command from Ihe File menu. 
When you select the options for copying 
or moving a file, a dialog box appears, 
and you can type in the path you want or 
select it from a subdirectory tree. 

The Norton Viewer lets you quickly 
scan files from over 30 Windows and 
DOS applications, in their native formats. 
You simply drag the file icon to the 
Viewer icon or highlight a file and click 
the View button. Supported file formats 
include popular spreadsheet, word proces¬ 
sor, database, and graphics files—among 
them Excel, Lotus 1-2-3, WordPerfect, 
Microsoft Word, AmiPro, dBase, and 
PCX, BMP, GIF and TIFF graphics files. 

The Norton Desktop’s built-in backup 
program includes many of the features 
found in the DOS version of The Norton 
Backup, including macros as well as 
incremental and differential backup capa¬ 
bilities. The program will keep track of 
how many incremental backups have been 
performed since the last full backup and 
perform backups according to a schedule 
dial you establish. Because the software 
operates in the background, backups can 
be run without your supervision. 

The Desktop’s Scheduler utility enables 
you to launch a program or display mes¬ 
sages one time or according to a sched¬ 
ule—hourly, daily, weekly, or monthly. 
The Quick Access utility lets you create 
graphical menuing systems. If, for 
instance, you arrange program icons into 
related groups, you can start the group’s 
application by clicking on its icon* 
Groups may be nested, and icons within 
the group can be dragged onto the desk¬ 
top for easier access. 

Rounding out the package are several 
minor functions: System information dis¬ 
plays memory usage: Batch Builder pro¬ 


vides over 100 Windows commands for 
creating batch files, dialog boxes, and 
menus to automate everyday tasks (the 
utility is based on the WinBatch share¬ 
ware program); an icon editor and icon 
library; SuperFind, a text- and file-search 
utility: a screen saver; a scientific calcula¬ 
tor; a file wiper; and Key Finder, a facili¬ 
ty that shows you all the characters in 
each of the fonts available to you in Win¬ 
dows and displays them with the ASCII 
codes and keystrokes needed to insert 
them into your files* 

The Desktop offers another layer of ver¬ 
satility, as well: You can customize its 
menus and keyboard shortcuts and add 
your own applications as menu items. The 
Configure module’s main pull-down 
menu provides a broad range of user- 
selectable defaults, including password 
protection, preferences that control the 
appearance of the display, the options that 
require user confirmation before execut¬ 
ing, shortcut keys, drive-icon selection 
and positioning, and choices that affect 
several of the Desktop’s utilities. 

The Norton Desktop for Windows 
improves the look and flexibility of Win¬ 
dows, especially where the File Manager, 
Task Manager, and user interface are con¬ 
cerned, If any utility package can be 
called fun to use. The Norton Desktop for 
Windows is it. 



WINDOWS SUPPLEMENTS 
FROM HDC 

HDC Computer Corp. has built a busi¬ 
ness around trying to construct a better 
Windows program than Microsoft* The 
company sells a series of packages that 
themselves contain a series of utilities, 
hDC’s latest addition to its collection of 
multifaceted packages is Power Launch¬ 
er, a companion to the Program Manag¬ 
er. Using hDC’s own superset of Win¬ 
dows commands, scripting tools, menu 
maker, and macro recorder, you can con¬ 
trol your computing environment in 
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GUI File Managers 

Graphical file managers offer a varied set of features. The table below 
summarizes the principal capabilities of the graphical utilities reviewed here. 



Windows Utilities 

Windows Utilities 

Windows Utilities 

Product 

FileApps 

LO 

File F/X 

LOB 

Power Launcher 

LO 

Company 

hDC Computer Corp. 

Metz Software 

hDC Computer Corp, 

Price 

$12 9.95 

$129.95 

$99.95 

features 

Windows Fife Manager alternative 

Disk viewer 

File swapper 

Text searching 

Undeletes files 

File encryption 

Windows File Manager alternative 

Task switcher and applications launcher 

Text searching 

Undeletes files 

Screen saver 

Provides system information 

Windows File Manager alternative 
Applications launcher 
Enhanced Windows commands 
Task manager 

Menu builder 

Scripting language 

Macro recorder 

Virtual desktop 

Provides system information 


ways that are difficult or impossible lo 
achieve in Windows. 

As its name suggests. Power Launcher 
is a utility package whose main purpose 
is launching other programs and files; 
you determine how, when, and where an 
application is started up and the size and 
location of its on-screen window. It takes 
a bit of effort to get the hang of configur¬ 
ing a launch sequence, especially if you 
want to start multiple applications and 
document files. The package’s Com¬ 
mand Builder and macro recorder make 
this sort of customizing much easier than 
writing code, but even with all the pretty 
buttons and icons, the process doesn't 
always feel straightforward. 

Power Launcher has a set of tools for 
redesigning your Windows workspace to 
include cascading menus that list your 
most frequently used commands. You 
then can use these menus in your appli¬ 
cations, omitting options that you never 
use and putting the most important com¬ 
mands near the top of each menu. 

Power Launcher also includes Power- 
Apps, a function that lets you assign 
commands to the keyboard or mouse. 
These can be specific to an application or 
apply to all the programs you use. A 
module called Power Toolbox lets you 
assign commands to square buttons that 
can float anywhere on the screen. But 
beware: If you enjoy tinkering, you may 
find yourself spending hours changing 
the look of these buttons and icons. 


If you warn more control over your PC, 
Power Launcher’s ability to automate 
tasks and its customization capabilities 
make the $99.95 program worth the price 
and the effort of scaling the steep learn¬ 
ing curve. Someone who needs to keep 
dose labs on financial transactions, for 
example, could set up Power Launcher to 
fire up an accounting program at a certain 
lime of day, query a database or on-line 
information service, dump the data into a 
spreadsheet, and, if you really want to get 
tricky, zap the worksheet to a coworker's 
E-mail box. This is a slick package, but 
it's not for everyone. As its name indi¬ 
cates, Power Launcher is for power users. 
For more mundane operations, hDC 
offers FileApps, a collection of mostly 
handy disk and file tools that replace or 
enhance Windows' built-in utilities. The 
File Enhancer Plus program, for exam¬ 
ple, handles the basic Norton-type rou¬ 
tines such as copying, moving, deleting, 
and undeleting files; making directories: 
and changing file attributes without 
jumping back into File Manager, 

Looking for files is easy with File 
Search, which can ferret out documents 
and applications by searching for a partic¬ 
ular filename, file type, string of text, or 
date. You can feed it broad or focused 
search criteria; once File Search finds 
what you're looking for, it opens the file 
by launching the related application. File 
Search is nicely implemented, but if you 
have anything less than a fast 386, be pre¬ 


pared for some waiting. On our test 16 
MHz 386SX, for example, it Look about 
50 seconds to find a file on a crowded 40 
MB hard disk; finding a file and launch¬ 
ing the related application took about a 
minute and a half. If you know approxi¬ 
mately where a file is hiding, you can 
improve performance by giving more 
detailed parameters, however. 

The package also includes File Secure, 
for encrypting and decrypting data, and 
Disk Share, a program (developed by 
Traveling Software) that lets PCs share 
and swap files. FileApps's neatest com¬ 
ponent probably is Disk Viewer, a utility 
lhat displays a series of “bar graphs” 
depicting the contents of each subdirec¬ 
tory on your hard drive, so that you 
know at a glance where to start your disk 
maintenance. Using a magnifying-glass 
icon, you can scroll up these bars and geL 
information on each Hie, then open it or 
drag it to the Trash can. 

HDC's older FirstApps is a less essen¬ 
tial collection: fun, but not something 
likely to boosi productivity. Memory 
Viewer, a precursor to Disk Viewer, pro¬ 
vides a picture of how memory is allo¬ 
cated in Windows’ real, standard, and 
enhanced modes. AutoSave, which as its 
name implies saves files at predeter¬ 
mined intervals, is a useful tool, and the 
package's alarm clock and calendar mod¬ 
ules are belter than the ones in Windows. 
WorkSets, which lets you group applica¬ 
tions and files and access them with the 
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UTILITIES 



Windows Utilities 

WinTools 


1.0 


Macintosh Utilities 


Now Utilities 
3.0 


Tool Technology Publishing 

$149 

Windows Program Manager alternative 
File manager 
Drag-and-drop interface 
Applications launcher 
16 virtual desktops 
Trashcan icon 

Image Librarian for bit maps 
Undeletes files 
Screen saver 


Now Software 

$129 

Extends the capabilities of the Macintosh System 
Super Boomerang program 
Applications launcher 
Menu customizer 
WYSIWYG menus 
Alarm clock 
Memory viewer 

Performs periodic saves automatically 
Password protection 
Provides system information 


File F/X doesn't really look like a Win¬ 
dows program, but it is cleanly designed 
and easy to use. It doesn’t get bogged 
down trying to do too much, and it 
doesn’t carry the heavy processing over¬ 
head of a GUI. Most operations involve 
clicking on names listed in trees or in 
windows. For people who want straight¬ 
forward file management and prefer tree 
structures, this is a capable alternative to 
the Windows File Manager, affordably 
priced at $129.95. 



press of a button, is a good idea; howev¬ 
er, several BYTE readers have cited trou¬ 
ble with system lockups. And be fore¬ 
warned that the Desktop module, which 
lets you craft customized start-up screens 
and backgrounds, could be a time-con¬ 
sumer for those prone to distraction. But 
it also can be used to set up an appoint¬ 
ment calendar (complete with notes and 
reminder alarms) that you can display in 
the background. At $99.95 for nine utili¬ 
ties, FirstApps has a reasonable cost per 
module, but most people will likely use 
only a few of the package’s features. 


METZ FILE FA 1.0B 

A five-pack File Manager replacement 
that does everything except format disks, 
Metz Software’s File F/X also is some¬ 
thing of a throwback: It looks like a Win¬ 


dows utility for DOS disciples suffering 
from fear of GUIs. On the left side of the 
screen. File F/X presents a directory tree 
you can scroll through; on the right side is 
a list of icons representing the contents of 
your disk. This setup permits you to easily 
perform file management tasks: copying, 
deleting, and undeleting. Unfortunately, 
though. File F/X won’t let you move files 
to a different directory just by dragging 
their icons to the appropriate location. 

The package’s undelete tool is handy; it 
shows you a list of deleted files and tells 
you whether you might be able to recov¬ 
er them. Don’t expect to rescue any file 
deleted more than a few days earlier, 
though; chances are, DOS has written 
new files over them. The program’s file- 
deletion component is straightforward; 
you can delete a group of files just by 
clicking on their names as you scroll 
down the list and then clicking on the 
Delete button. 

File F/X has one of the fastest search 
utilities for Windows. On a very crowded 
hard disk, it found most documents in less 
than two seconds. The program lets you 
launch the related application after finding 
the file you’re looking for, but this proce¬ 
dure is a little slower than if you launched 
the application from Windows. 

The File F/X Task Manager is a combi¬ 
nation program launcher and Windows 
customizer. It has its own “Run” line and 
will stack up a list of the 20 most recent¬ 
ly issued commands. 


WINTOOLS 1.0 

This nifty replacement for the Program 
Manager brings a little drag-and-drop 
Macness (and a new set of icons) to Win¬ 
dows. Fans of an object-oriented 
approach will prefer WinTools’ way of 
managing files over the Program Manag¬ 
er’s. You can drag a file icon to a tool 
icon to initiate an operation; for example, 
dropping a document icon on an applica¬ 
tion icon launches the application and 
opens the document. To delete a file, you 
simply drag its icon to the trash can; dou¬ 
ble-clicking on the trash undeletes the 
file. WinTools is big on customizable 
icons, which can depict applications, 
files, and operations. 

This $149 package has a few good 
launching capabilities, including a sched¬ 
uler for automating program execution. 
A component called Big Sky provides 16 
“virtual screens,” each of which may 
hold a program. Big Sky is a good idea, 
but its implementation could be 
smoother and its interface more intuitive. 
WinTools isn’t as comprehensive a pack¬ 
age as some others in this category, but 
what it does, it does well. 

MACINTOSH UTILITIES 

Without getting too religious, we think 
it’s fair to say that the Macintosh environ¬ 
ment is pretty dang near complete, espe¬ 
cially since the introduction of System 
7.0.1. The Mac’s Finder and its assorted 
tools have, to a large extent, alleviated the 
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UTILITIES 



need for software add-ins. But hard disks 
are another matter: Mac users, like other 
computer users, have tons of files on hard 
disks. Sometimes those disks go down. 



THE NORTON UTILITIES 
1.1 FOR THE MACINTOSH 

The Norton Utilities for the Macintosh 
started life at Peter Norton Computing, 
before the company was acquired by 
Symantec. The package primarily targets 


technically unsophisticated Mac users— 
those folks who, when their hard disks 
crash, prefer not to get involved sorting 
out tracks, sectors, or file extents. They 
just want their files back, and if the soft¬ 
ware can accomplish this without mak¬ 
ing them sweat, so much the better. 

The $149 package deserves praise for 
providing two “crash” disks, ready-to-go 
bootable floppy disks containing the pro¬ 
gram’s crucial disk recovery software. 
Having a crash disk means you don't have 
to horse around in an emergency: Recov¬ 
ery procedures begin the moment you 
slide the crash disk into the floppy drive 
and reboot. A red 800-KB floppy has Sys¬ 
tem 6.0.4 installed and is for use with Mac 
Pluses through IIcxs. A black 1.44-MB 
floppy has System 6.0.7 and is for use 
with Mac Ucis through llsis. PowerBook, 
Classic 11, and Quadra owners, however, 
must plan ahead by first building a 
bootable System 7.0.1 floppy, then copy¬ 
ing the recovery program to this floppy. 

The heart of NUM’s software suite is 
the Norton Utilities module, which con¬ 
solidates in a single program hard disk 
diagnostics and repair functions (Disk 


Doctor), recovery functions for deleted 
files (Unerase), and accidental hard disk 
format restoration (Format Recover) 
functions. The Disk Doctor examines a 
drive’s volume information, directory, 
and file allocation structures, hunts for 
lost sectors, and performs extensive file 
analysis, identifying resource problems 
and data corruption by computer viruses, 
among other things. Unerase lets you get 
back a critical file you just threw into the 
trash and emptied. Format Recover is for 
that really big boo-boo: accidentally 
reformatting a second hard disk (the Mac 
OS prevents you from erasing a boot-up 
hard disk). Format Recover also is handy 
for copying files from a damaged hard 
disk before you start repair operations. 

Despite its apparent nontechnical bent, 
NUM has a built-in, sophisticated disk 
editor for examining and modifying data 
on the drive. Version 1.1 adds System 7 
smarts: The Disk Doctor understands the 
new directory and file structure, such as 
aliases, and you can examine a drive by 
simply dragging and dropping its icon on 
The Norton Utilities icon. 

The Disk Doctor gets a thumbs up for 


ISYS ZylNDEX 

SEARCH CAPABILITIES 2.0 3 l for nos 

• Full range of capabilities: Boolean logic, 

Proximity, Wildcard and Pluuse searches. YES YES 

EASE OF USE 

• Temiinate-and-stay-resident (TSR) option; 
ability to run search without leaving your 

document. YES NO 

• Activate word processing documents 

from within the search program. YES NO 

• Cut and Paste to anywhere in your ckxument. YES NO 

• All functions from main menu. No need 

to return to DOS to execute functions. YES NO 


Text retrieval faster than a speeding bullet ... 



Usually, the time you want to find information most Is when you’re in the PERFORMANCE 

middle of something. Without exiting your work, pop up ISYS, get what you * Uoaslstenf ly faster indexing and retrieval* 

need, then copy and paste it into whatever you’re working on! * Network pricing hased on concurrent u$age 

TECH SUPPORT 

Don’t take our word for it. PC Week, May 1991, rated ISYSTops in flexibility . unlimited toll-free technical support, 
and functionality, as well as file compatibility and quality of documentation.* 


* 

YES NO 
YES NO 

YES NO 


ISYS replaces ZylNDEX for DOS 
as the industry standard for unstructured 
DOS text retrieval programs.resources \m 


$99 TRADE-IN OFFER: Send us your ZylNDEX disk and 
receive your ISYS replacement by return mail. $395 value. 


Free ISYS Demo Disk: 

1-800-992-ISYS 


( 1 -# 00 - 992 - 4797 ) * 


17th Floor, 3900 West .Alameda Avenue, Burbank. CA 91505, (818) 972-1798 Fax (818) 972-163(51 
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ODYSSEY DEVELOPMENT 


♦Ft'Week comparative review (May 20, 1991) revealed search times between 25% and 5;}% faster than ZylNDEX, Circle 148 on Inquiry Card (RESELLERS: 149). 
and index creation time 32% faster than ZylNDEX (tests performed by PC Week Labs on identical databases). 
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MoreCMiNrif ik Khof \kw 

Get the most from your computer- our books show you how. 



Windows System 
Programming 

The bible for Windows 
programmers. Includes 
die tools you need to 
program professional 
applications for operation 
under Windows, Contains 
sample applications with 
comprehensive documen¬ 
tation and background in¬ 
formation. Also includes 
programming examples in 
C, Topics include using 
GDI; bitmaps and the 
color palette manager, 
using DDE (Dynamic 
Data Exchange) between 
applications; using Win¬ 
dows memory manage¬ 
ment; using the DLL 
(Dy nanhc Link Lihraries) 
concept and more. 740 pp 
with companion diskette. 
ISBN I “55755-116-2 
#B1I6 $39.95* 









DR DOS 6.0 COMPLETE 

DR DOS 6.0 Complete is 
an everyday user’s guide 
to running Digital 
Research’s brand new DR 
DOS 6,0 operating 
system. An encyclopedia 
of practical info, this is 
the most comprehensive 
DR DOS 6,0 reference 
book available. Shows 
you how to use DR DOS 
6.0’s new features, 
incl ud mg: SuperS tor di sk 
compression. MemMAX 
memory saving, FileLink 
data transfer and much 
more. The techniques 
presented will make both 
beginners and advanced 
users more productive 
with DR DOS 6,0, 
lncludes'3 3 /: 
diskette. 

ISBN 1-557 
#B144 




In US & Canada Order Toll Free 1-800-451-4319 ext. 22 


Intro to Windows Programming 

Walks the programmer through the seemingly 
complex task of writing Windows applications. It 
Introduces the reader to the overall concept of 
Windows programming and events using dozens 
of easy-to-follow examples. It's a complete 
introductory text for beginning or intermediate 
Windows programmers, 
companion diskette with example progi 
#BI39 ISBN I 55755 139-1 $34.95* 


PC System Programming 

An encyclopedia of PC technical and programming 
information. Features parallel working examples 
written in Pascal, C Assembly and BASIC, Explains 
how to use extended and expanded memory, hard 
drives, PC ports, mouse drivers, graphics and sound. 
Also explains memory layout, TSR programs, DOS 
operations and fundamentals of BIOS, Includes 
complete appendices. 920 pages and 2 companion 
diskettes with over I MB of programs. 

#B036 ISBN 1-55755-036-0 $59,95* 


Turbo Pascal System Programmiog 

Gives you "know how" to program faster, easier, 
tighter and better. Find out how to use Turbo for 
performing system programming tasks; writing 
TSRs; performing multitasking: using SAA 
windowing and implementing expanded and 
extended memory. Leam how Turbo generates 
machine code, handles Ihe mouse, scans the 
keyboard, uses UNITS and OOPS, performs fast 
screen display and more, 750 pages with companion 
diskette of more than 8QQK of source cofflP 
#R124 ISBN 1-55755-124^3 $44.95* 


1-1 

For fast delivery Order Toll Free 1-S0(M514319 ext. 22, or FAX (616) 698^0325 
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1 Apply to my: J Visa □ Master Card U Am.Express / □ I have enclosed a check / M.O. 

I _PC System Programming $59,95 _DR DOS 6.0 COMPLETE $34.95 

. _Intro to Windows Programming 34,95 _Windows System Programming 39.95 

I _Turbo Pascal System Prog. 44,95 

Ml residents add 4% sales lax. In US and Canada add $6.00 Postage and Handling. 
i * Foreign orders outside North America add $13,00 surface rate or $20.00 air mail per book. i 

i Card#:_^Expires:___ 

1 Signature:_ 


Available at most B. Dalton Boaksallars, Waldensoftware. and Software Etc. and other bookstores naltonwlde. 
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being both thorough and fast. It found all 
sorts of minor file problems on our Ilci’s 
hard disk—problems we weren’t aware 
of, including a not-so-minor botched 
directory entry. It whipped through the 
80-MB hard drive in several minutes, 
and repaired everything it found (after 
asking permission). The Unerase func¬ 
tion, while adequate, sometimes stum¬ 
bles when you’re searching for specific 
files. It provides a list of common file 
types (for example. Word 4.0) that you 
pick to narrow its sweep through your 
disk’s sectors. Unerase then uses the file 
creator and type information for this 
selection in its search operation. Unfortu¬ 
nately, if your application’s file type 
isn’t on Unerase’s list (e.g., an Adobe 
Photoshop file), you’re out of luck: The 
program can’t search for that file. 

To aid in file recovery, the File Saver 
cdev/INIT records the sector location 
and name of deleted files. NUM’s 
Unerase function uses this information to 
accurately locale and restore a deleted 
file. A Disk Light edev, true to its name, 
acts as a hard drive access light. It places 
a tiny disk icon in the menu bar; that icon 


blinks during disk I/O. A Speed Disk 
application defragments your hard drive 
and also performs drive, disk, and file 
checks, mapping out the organization of 
data on the drive. On color Macs, this 
data map uses different colors to show 
the location of various files—files such as 
the System, suitcases, INTTs, and applica¬ 
tions. Speed Disk earns points for its ease 
of use, but unfortunately, the data map 
doesn’t work with 24-bit displays. You 
get a big black blob in the window. 

Two of NUM’s functions were made 
superfluous because of changes intro¬ 
duced with System 7: Layout Plus (used 
to change the Desktop layout) and Direc¬ 
tory Assistance (used to create and view 
folder contents). Both relied heavily on 
Finder 6.0.x’s organization, which has 
changed drastically in Finder 7.0. This 
isn't a problem if you haven’t upgraded 
to System 7, of course. However, the 
application that counts—the Disk Doc¬ 
tor—thoroughly understands System 7’s 
file structures, and for those of us who 
have upgraded to the new OS, this is the 
one utility that matters. Despite some 
minor flaws, NUM’s ease of use, speed, 


and System 7 savvy make it our Mac 
disk utility of choice. 



SYMANTEC UTILITIES FOR 
THE MACINTOSH II 2.1 

SUM II is Symantec's original disk utili¬ 
ty offering. Two floppy disks (one a 
bootable crash disk with System 6.0.7 
installed) provide hard disk recovery 
tools, plus a bevy of utilities that can edit 
flies or memory and encrypt data. SUM 





DATA COMPRESSION LIBRARIES™ 

PKWARE’s Data Compression Libraries™ allow software developers to add data compression 
technology to software applications. The application program controls all the input and output 
of data allowing data to be compressed or extracted to or from any device or area of memory. 

• All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with 

similar compression achieved by the popular software, however the format used by 

the compression routine is completely generic and not specific to the PKZIP file format. 

• Application Controlled I/O and memory allocation for extreme flexibility. 

• Adjustable Dictionary Size allows software to be fine tuned for Maximum Size or Speed. 

• Approximately 35K memory needed for Compression, 12K memory needed for Extraction. 

• Compatible with most popular Languages: C. C+ +. Pascal, Assembly, Basic, Clipper, Etc. 

• Works with any 80x86 family CPU in real or protected mode. $295.00 

• No runtime royalties. 

RUNNING OUT OF EXPENSIVE DISK SPACE? 


can help! compresses your files to free up disk space and reduce modem 

transfer time. You can compress a single file or entire directory structures with a single 
command. Compressed files can be quickly returned to their normal size with 

Software developers can reduce the number of diskettes needed to distribute their product by 
using . Call for Distribution License information. 


The included utility lets you store 

compressed files as a single self-extracting 
.EXE files that automatically uncompresses 
when run. Only $47.00 



lltsife, 


THE DATA COMPRESSION EXPERTS 


9025 N. Deerwood Dr. 
Brown Deer, Wl 53223 
(414) 354-8699 
Fax (414) 354-8559 
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HARDLOCK' 



Actual size shown. 


Hardlock — programmable, algorithmic 
response and memory option — all in one 



GLENCO 


ENGINEERING INC. 

SERVING THE SOFTWARE INDUSTRY SINCE 1979 


270 Lexington Drive 
Buffalo Grove, Illinois 60089-6930 
(708) 808-0300 FAX 808-0313 
1-800-562-2543 



Developers Say*. * 

‘‘Since the Hardlock uses an algorithmic 
response chip, I am assured of the 
highest level of protection. Also, the 
optional programmable memory 
means I can keep custom 
configurations in Hardlock 
rather than in a file. I can 
protect my .EXE or .COM 
files directly and/or incorporate 
Gleneo’s high level language interface routines into my software. 
And, I feel confident 111 have Clenco's support if I use other 

programming languages.” 



Accountants Say* * . 
“Hardlock provides our 
company with a healthier bottom 
line. Since our software can’t be 
copied, our revenue has steadily 
increased. The unique pro- 
gramming board allows us to 
program the Hardlock in seconds. 
This ensures optimum delivery 
schedules from Glenco and a lower 
inventory cost for us. Hardlock’s 
field programmable feature 
means a single Hardlock can 
protect more than one product.” 



End Users Say* . * 
“Hardlock allows me to backup my 
software investment. 
I just plugged 
Hardlock into the 
printer card, 
connected the 
printer cable, 
and forgot about it 
Since Hardlock 
doesn't require a 
battery, I am 
assured of reliability 
and no down time. 


HARDLOCK" 

The Preferred Protection System! 

1-800-562-2543 


HARDLOCK 


For a distributor In Europe contact, FAST Electronic GmbH 49-09-539000-20 FAX 49-89.539000-40 

For International information rirrlp 53. Far FnH-lkpr information rirrlo 5A an Inmiiru Fnrri 
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COMPANY INFORMATION 


Bourbaki, Inc, 

615 West Hays 
P.0, Box 2867 
Boise. ID 83701 
(208) 342-5849 

Circle 1420 on Inquiry Card, 

Central Point Software, Inc* 

15220 Northwest Greenbrier Pkwy. t 
Suite 200 

Beaverton, OR 97006 

(503) 690-8090 

Circle 1421 on Inquiry Card* 

Fifth Generation Systems 
10049 North Reiger Rd. 

Baton Rouge, LA 70809 

(504) 291-7221 

Circle 1422 on Inquiry Card* 

hDC Computer Corp* 

6742 185th Ave, NE 
Redmond, WA 98052 
(206) 885-5550 
fax: (206) 881-9770 

Circle 1423 on Inquiry Card* 

Met/ Software 

4018 148th Ave, NE 
Redmond, WA 98052 
(206) 869-6292 

Circle 1426 on Inquiry Card, 


Now Software 

520 Southwest Harrison St., Suite 435 
Portland, OR 97201 
(503) 274-2800 
fax: (503) 274-0670 

Circle 1424 on Inquiry Card* 

Symantec Corp* 

10201 Torre Ave. 

Cupertino, CA 95014 
(408) 253-9600 
fax: (408) 252-4694 
Circle 1425 on Inquiry Card, 

Tool Technology Publishing 

1125 A St., Suite 107 

San Rafael, CA 94901 

(415)459-3700 

fax: (415) 459-1079 

Circle 1427 on Inquiry Card, 

WindowDOS Assoc, 

P.O. Box 300488 
Arlington, TX 76010 
(817) 467-4103 

Circle 1428 on Inquiry Card, 

XTree Co. 

A Division of Executive Systems, Inc. 
4330 Santa Fc Rd. 

San Luis Obispo, CA 93401 
(805) 541-0604 
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11 caters to the more technically 
advanced crowd. The package’s docu¬ 
mentation mentions how to take snap¬ 
shots of your drive’s volume information 
and partition your hard drive using the 
SUM Partition utility. Obviously, there’s 
nothing wrong with this, as long as you 
understand that the software expects 
users to be experienced, 

SUM IT and Symantec should take a 
how for including a "panic section” at 
the front of the manual and outlining 
those pages in gray so that the section is 
easy to find. Included in this section are 
screen shots and step-by-step procedures 
for running diagnostics and recovering 
your files. These tips are quite useful if 
you bought SUM II because your hard 
drive conked out. This welcome innova¬ 
tion is offset by the fact that the recovery 
software on its crash disk demands that 
you customize the application with your 
name and company name. Users have 
two alternatives: Let the software write 
to your master crash disk in what’s prob¬ 


ably a panic situation or make a copy of 
the crash disk. If you choose the latter 
and your Mac is unusable because of a 
crashed hard drive, then you've got a lot 
of disk swapping ahead of you: a 
bootable System floppy, the two master 
SUM II floppies, and spares. Because 
this is not the sort of thing you should he 
doing in a stressful situation, you’d he 
well advised to buy SUM II before you 
need it and create a set of working flop¬ 
pies immediately. 

SUM IPs disk rescue software begins 
with the Disk Clinic application, which 
includes diagnostic functions, on-line 
help, and a facility for taking directory 
snapshots. The Disk Clinic also serves as 
a shell from which you can launch other 
SUM II applications and is the culprit 
lhat demands that your crash disk be cus¬ 
tomized. SUM’s Recover program helps 
you first copy files from the damaged 
drive onto another drive or onto Hopples, 
then repairs the drive, SUM'S Shield 
cdev/INIT logs file deletions and their 


locations so that you can restore acciden¬ 
tally trashed files. It also takes snapshots 
of the drive’s volume directory, either at 
shutdown or when you press the correct 
key combination. Disk Clinic and 
Restore use these snapshots to retrieve 
files or re-create a volume. 

Other ancillary applications include 
TuneUp, which defragments your hard 
drive; BackUp, which backs up your files 
to other disks; Partition, which splits a 
large hard drive into several manageable 
subsections; Encrypt, which encrypts 
folders and files and provides password 
protection; QuickCopy, which does fast 
floppy disk duplicating; and Tools, which 
edits files, disks, or even memory. 

Most of SUM’s applications work under 
System 7*0* I. Both the Disk Clinic and 
Recover were updated to cope with Sys¬ 
tem’s new file extensions. For example, 
Recover can deal with file aliases. Howev¬ 
er, you must turn off all system extensions 
(by holding down the Shift key when the 
Mac boots) when using the SUM Installer 
application to install SUM 11 on your Mac, 
An annoying glitch in the TuneUp applica¬ 
tion is that when it searches for INTTs (part 
of a diagnostic display) it finds only those 
within the System Folder—it can’t locate 
INITs in the Extensions or Control Panels 
subfolders. The main casualty here is the 
Tools application: It is incompatible with 
System 7.0, period. This is unfortunate, 
because Tools is one of SUM TFs most 
powerful utilities. With Tools, you can 
examine where applications were located 
in memory, check device driver tables, and 
other exotica that advanced users are inter¬ 
ested in and can use. The loss of Tools is 
crippling to SUM II’s usefulness; we hope 
Sy mantec brings out a System 7.0.1-com¬ 
patible version soon. 
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NOW UTILITIES 3.0 

The Mac’s native Toolbox always has 
offered the niftiest, fastest ways of work¬ 
ing with files* (By Mac standards, the 
Windows File Manager and alternatives 
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are lame imitations.) Because Apple has 
done such a fine job with the Mac desk¬ 
top, few Mac file management tools exist, 
and most Mac users have no interest in 
those enhancements that are around. 

But one set of Mac enhancers does 
improve the workspace and make it eas¬ 
ier to get jobs done: the Now Utilities. 
This collection consists of 10 modules 
that blend in so well with the Mac envi¬ 
ronment that you’d think Apple put 
them there. 

One of the Now Utilities’ slickest com¬ 
ponents is NowMenus, which lets you 
build submenus up to five levels deep. 
You can call up a menu bar anywhere on 
screen just by clicking the mouse. Design¬ 
er menus are nice, but the coolest thing 
about this tool is that it lets you pull down 
an application’s menu list without having 
to click on the File, Edit, or another menu 
choice. This one feature can save you lit¬ 
erally hundreds of mouse clicks a day. 
Another utility gives you WYSIWYG 
font menus; pull it down and you see the 
fonts as they’ll look within your applica¬ 
tion (Helvetica 17 is shown in Helvetica 
17, for example). This feature isn’t some¬ 
thing everyone needs, but publishers and 
designers working with multiple type¬ 
faces and sizes will really appreciate it. 

Now Utilities’ MultiMaster replaces 
Finder, with it, you can launch applica¬ 
tions from customizable menus or pop¬ 
up windows. Configuration isn’t as easy 
as you expect with a Mac package, but 
once you set up your launch scheme, 
MultiMaster can save you time hunting 
for and opening files. 

Less powerful but handy tools include 
AlarmsClock, which is similar to but 
more programmable than SuperClock; 
NowSave, which lets you tell your sys¬ 
tem when to automatically save your 
work (a small tool but one that can spare 
you much cursing); Screen Locker, a 
password-protected means of hiding 
information; Profiler, an analysis tool for 
dealing with system conflicts; DeskPic- 
ture, which lets you have a PICT or 
MacPaint image as your screen backdrop 
(Elvira, say, instead of a pattern); and 
Startup Manager, which lets you hone 
performance by determining the opti¬ 
mum order for loading System, Control 
Panel, and Chooser extensions. 

A good collection is elevated to supre¬ 
mo status with Super Boomerang, the 
upscaled version of an old Mac favorite. 
This utility, which now resides in the 
Apple menu, is a navigational aid that 
grows in importance as your hard disk 
gets bigger or fills with files. It sets up a 
menu bar for doing the most frequent 
operations in the standard File dialog 



Impressive any way 
you look at it. 



Our Still Video Imaging Kits let you convert 
objects into digitized images, ready for use on 
Mac, PC and Windows programs like PageMaker™ 
Ventura" Photoshop," Persuasion," MediaMaker™ 
and HyperCard 1 .” 

Impressed? Call 1-800-221-3333 f - 
ext. 313 for dealer locations ( \ 
and a free brochure. ^ 

r4& 

Canon 

STILL VI DEO 



Brand and Product names arc trademarks 
o( their respective holders. 


©i99| Canon U.S.A., Inc. 

One Canon Plaza, lake Success, NY 11042 


Circle 31 on Inquiry Card 


FEBRUARY 1992 •BYTE 193 














UTILITIES 



box* The DirectOpen option replaces the 
Open command with a hierarchical list 
of files, making it possible to bypass the 
Open dialog box. When you open or 
save a file. Super Boomerang records 
what you did and adds the folder or file 
to its menus* 

Super Boommerang also provides one 
of the fastest file finders available; in our 
unscientific tests with an 80 MB hard 
disk, it turned up files in less than a sec¬ 
ond. The search facility can hum for a 
certain siring of lext or the date of a file's 
last modification. When it finds the file, 
DirectOpen launches the related applica¬ 
tion, too. 

As one resident Mac user put it, the 
Now Utilities is worth the price just to 
get Super Boomerang, Getting all those 
other neat utilities makes this one of the 
best buys on the Mac market* 

The Last Sector 

With three sets of programs covering 
three different environments* ifs impos¬ 
sible to single out an overall winner for 
ihis roundup of utilities. The best choice 
for you depends on what you want, what 


kind of hardware you have, how much 
you use it, and how you work. For PCs 
and compatibles. The Norton Utilities 
still is the minimum requirement for data 
recovery. PC Tools remains the best 
value; it has nearly every tool you need 
in one integrated package and rivals The 
Norton Utilities for data recovery. 

If you do any work with Windows 3.0, 
The Norton Desktop is a must. It cor¬ 
rects several of Windows' deficiencies 
and adds a tremendous amount of versa- 
tility. The other Windows packages we 
looked at generally improve on the 
Windows File Manager, but before buy¬ 
ing any of them, you should get a demo 
and make sure the program works in a 
way thai fils your computing habits* 
Some of hDC’s packages contain a few 
tools most people won't ever use, Win- 
Tools, on the other hand, is a stream¬ 
lined program that is easy to use and 
mostly intuitive. (Just because a pro¬ 
gram runs under Windows doesn't mean 
it's intuitive*) Many of the smaller 
packages, such as XTree Gold, are lim¬ 
ited, but one of them may be all you 
need to quickly navigate your hard disk 


or arrange your files. Don't buy a do-h¬ 
all package or an overstaffed toolkit; get 
only the functions you need. 

The right utility can make all your ordi¬ 
nary tasks fast and painless, which will Jet 
you concentrate on your work rather than 
on configuring your system or searching a 
vast hard disk for lost documents. All the 
file and hard disk utilities in the world 
won't do a bit of good if you don't use 
them regularly* Set up a maintenance rou¬ 
tine and stick to it* To paraphrase St* 
Francis of Assisi, treat your hard disk 
well, for it bears you up* To paraphrase 
Earl Weaver's remark about three-run 
homers, praise be the handy utility. ■ 


Stan Wszola, a BYTE Lab testing editor, 
is a veteran DOS user. Tom Thompson, a 
BYTE senior editor at large, has a 
BSM.E. from Memphis State University 
and is a certified Mac developer. D * 
Barker, BTTE Lab editor handling appli¬ 
cations software reviews , has no hard¬ 
ware loyalties; he uses DOS , Windows, 
and Mac machines. You can reach them 
on BIX as stan, tomjhompson , and 
dbarker, respectively. 


ldir+Sticks With You 
Without Being GUI! 

Being the first DOS 
Shell has enabled ldir+ 

(Wonder Plus) to grow 
with the PC itself. Now 
run ldir+ from an icon 
as the ultimate File Man¬ 
ager for Windows. No 
matter what your skill 
level, ldir+ can be cus¬ 
tomized to grow with 
you. 

So, whether you live in DOS or Windows, ldir+ 
3.5 is the meet flexible System Management Tool 
ever! 

Bourbaki Inc. 

REvotuTiONARy Soft WARE 

For more information call 
1-800-BUY-1 DIR or (208) 342-5849 
(P.S. ldir+ is a great Network front-end too!) 




A Message To 
Our Subscribers 


F rom TIME TO TIME WE MAKE THE BYTE SUBSCRIBER 
list available to other companies who wish to 
send our subscribers material about their 
products. We take great care to screen these 
companies, choosing only those who are reputable, 
and whose products, services or information we feel 
would be of interest to you. Direct mail is an 
efficient medium for presenting the latest personal 
computer goods and services to our subscribers. 

Many BYTE subscribers appreciate this controlled 
use of our mailing list, and look forward to finding 
information of interest to them in the mail. Used are 
our subscribers’ names and addresses only (no other 
information we may have is ever given). 

While we believe the distribution of this information 
is of benefit to our subscribers, we firmly respect the 
wishes of any subscriber who does not want to 
receive such promotional literature. Should you 
wish to restrict the use of your name, simply send 
your request to the following address. 

Bvre Magazine 
Attn; Subscriber Service 

P.O. Box 555 WM 

Hightstown, NJ 08520 fijj! 
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a Drv^ion oi Information 

Dimensions, Inc. 


100 Lexington Drive 
Buffalo Grove, Illinois 60089 
(708) 459-8000 
FAX (708) 459-8054 


“Powerful and flexible search 
capabilities; extremely easy 
to learn and use.” 

-Patrick Marshall 
InfoWorld. August 5, 1991 


Finds needed information quickly. 


ZylNDEX simultaneously searches ail files, 
thousands of pages, entire networks, with 
results in (ess than 3 seconds! 


Call 1-800-544-6339 
Demo disk available 


Type a search 
request. 


Searching is easy. To find a word, just type it. 
Instructions am clear and readily available. 


Versatile. Powerful. ZylNDEX provides 
the widest range of search techniques: 

* Boolean Logic - Thesaurus 

* Comments * Phrase Searches 

* Numeric Range • Field Searches 

* Wildcards • Conceptual Searches 

* Proximity Searches... and more. 


ZylNDEX finds every occurrence of 
your search request. 

Select any file for viewing. 
Browse or jump from hit to hit. 
Copy, paste and print. 


View fife with hits highlighted. 


List of files found. 


Prepare your entire drive for 

searching with just one keystroke. 
Ideally suited for networks and 
frequently changing text. 


BYTE Pee Etemo Download 

OSHOfJKK 617«S61 -9767* 


©1991 


Available for DOS, Windows and UNIX. 

Supports WordPerfect, Word and most other 
word processor formats. 
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NATURAL 

A Wider Vista of Reliable Electronic 



South SisCr, Middle Sister, and Broken Tup Mountains 
- Oregon Cascades 


Fans, Enclosures, 
and Components 
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Jameco 8088,80286 and 80386 
Computer Kits 


Weller Soldering Stations 


Toshiba 1.44MB 3-5" 
Floppy Disk Drives 


Terms: Prices are subject to change without notice. Items subject to availability and prior sale. Complete list of terms/warranties is available upon request. 
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Get Your Free 
Jameco Catalog 
Today. Call Our 
< 24-Hour Hotline 
1-800-831-4242 


Our catalog is a 
natural resource for all 
your computer and electronic product needs. 
You’ll find over 4000 different items in this 
easy-to-use source hook. Whether you want 
the latest computer kit, computer upgrade 
component, or accessory..... integrated 
circuits, test and measurement equipment 
or a special technology book,you’ll find it at 
the most competitive price. And this wide 
selection is backed by our record of assured 
quality and solid customer support. 

For 16 years Jameco has been the resource 
of choice for large and small businesses, 
schools and universities, government, and 
individuals. And we make buying as natural as 
one phone call. Use our 24-hour order pro¬ 
cessing, toll-free 800 number and fits, BBS 
access and expedited shipping. 

Let us become your natural resource 
today Call now for our latest catalog. When 
you’re ready, shop by phone or stop by our 
catalog-store/headquarters located in 
Belmont, CA, serving Silicon Valley’ and the 
Stanford Technology Park area. 



80386SX Motherboards 


JAMECO 

ELECTRONIC COMPONENTS 


COMPUTER PRODUCTS 

t.355 Shoreway Road, Belmont, CA 94002 
1-800-831-4242 (415) 592-8097 
FAX: 1-800-237-6948 
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REVIEWS 


HARDWARE 


Laser Muscle: Five Printers 
Built to Handle Networks 


ALAN JOCH 


S haring printers has long been one of 
the biggest advantages of networking 
workgroups and offices. Unfortu¬ 
nately, while network operating systems 
offer benefits such as print-job spooling, 
and third-party products such as Inters 
NetPort let you connect your printer di¬ 
rectly to the network, midrange laser 
printers can buckle under the demands of 
high-volume networks* With slow pro¬ 
cessing speeds and low-capacity paper 
trays, six- or elght-page-per-minute laser 
printers provide a questionable benefit in 
shared environments. 

Fortunately, in the last year a new 
generation of high-speed, high-volume 
laser printers arrived, with the quality 
advantages of desktop laser printers plus 
enough durability to handle a quarter- 
million pages a year* In this roundup, I 
look at five such printers designed for 
networks that produce everything from 
correspondence and spreadsheets to 
PostScript-based desktop publishing* 
These printers also accommodate PC or 
Mac shops or companies that run a com¬ 
bination of both. 

For the main roundup, I looked at 
Eastman Kodak's EktaPlus 7016PS, Fa- 
ciUs P5160 LaserPrint-16, Hewlett- 
Packard* s LaserJet IHSi, and IBM's La- 
serPrinter 1QL, I also evaluated QMS's 
behemoth QMS-PS 2000, a 20-ppm 
scorcher whose price and performance 
fall outside the class of the other four 
primers (see the text box “QMS's Big 
Gun" on page 204). 

Three other new network printers 
weren't available in time for testing but 
should be on the market by the time you 
read this review: Alps America's 16- 
ppm LSX1600, Xerox's 45,000-page- 
per-month 4213, and Texas Instruments' 
RISC-based MicroLaser XL Turbo. 


1 chose this main sample with the fol¬ 
lowing general criteria: All four printers 
have an engine speed of 10 to 20 ppm and 
a monthly duty cycle of 20,000 or more 
prints. Each supports PostScript, and all 
are priced under $10,000 in their Post¬ 
Script configuration. Finally, 1 concen¬ 
trated on the market's latest offerings by 
choosing models that began shipping 
since last summer, 

I allowed two exceptions: Kodak rates 
the EktaPlus at only 15,000 pages per 
month, and the LaserJet III Si began ship¬ 
ping last spring. Because of the promi¬ 
nence of each of these printers, l decided 
they were important to include. 

Network Ready 

As a class, these printers have a lot in 
common. Besides engine speeds that 
range from two to four times faster than 
those of personal laser printers, the net¬ 
work models typically rely on fast 68020 
or RISC processors to help PostScript 
jobs move along swiftly. 

In addition to standard Centronics par¬ 
allel and RS-232 serial interfaces, some 
of these printers also offer AppleTalk, 
Ethernet, and Token Ring ports, which 
allow for direct high-speed connections 
to networks. This releases the printers 
from the shackles of the maximum 10- 
foot-long parallel cable connection to the 
print server* 

The prime benefit is efficiency. Print¬ 
ers can now reside near where work gets 
done and pump out text and graphics 
with a minimum of I/O bottlenecks. And 
centralized printing means more than 
stringing together PCs, Macs, and even 
minicomputers or mainframes. Univer¬ 
sal access to a sophisticated printer helps 
a company present a consistent corporate 
image. Each staff member has access to 



the same typefaces for correspondence 
and reports so customers don't receive 
different-looking correspondence from 
each department. 

Consolidation can also mean lower 
equipment costs. You need to stock Only 


198 BYTE- FEBRUARY 1992 


PHOT1DGFIAPHY SCOTT PARKER i AVIS STUDIO - 1991 







ACTION SUMMARY 



a single sei of consumables when there's 
one printer in the office. And in space- 
cramped quarters, real estate is not 
grabbed by multiple printers. 

There is a downside to networked 
printing, however. With centralization 


comes vulnerability when there is a 
breakdown. Paper jams, insufficient 
toner, and mechanical failures are bad 
news that quickly spreads throughout the 
organization. Also, the price entry point 
is steep. Plan to spend between $4000 


BITE 

■ WHAT NETWORK PRINTERS DO 

These PostScript-compatible loser 
printers provide fast performance, 
sharp print quality, and high duty 
cycles for shared printing 
environments. 

■ LIKES 

Sophisticated processors and 
engine speeds that average 
16 ppm, flexible network 
connections, and high-volume 
paper-handling abilities. 

■ DISLIKES 

Disappointing PostScript 
processing times and inadequate 
paper volumes in some models. 

■ RECOMMENDATIONS 

Hewlett Packard's LaserJet IllSi 
bested its direct competitors in 
performance and offered 
impressive print quality for a 
competitive price. If heavy traffic 
on your network justifies the fastest 
in processing power, consider the 
pricey GMS-PS 2000. 


and $7000 for a PostScript-equipped 
networked printer. 

How do you decide whether a net¬ 
worked laser printer is right? First, took 
at your organization's print volume. If 
the network won't generate 20,000 or 
more pages per month, a network-class 
printer may be overkill. Also, consider 
the kinds of work your staff produces. 
For example, if one or two people regu¬ 
larly produce graphics while everyone 
else churns out straight Courier text, a 
centralized printer may be more costly 
and less efficient than two low-cost laser 
printers or a laser printer and a 24-pin 
dot-matrix combination. Finally, some 
individuals or workgroups—a personnel 
department, for example—simply can’t 
cope with the lack of privacy inherent in 
networked printing. 

Test Suites 

For those who can benefit from a shared 
printer, deciding on the best model is 
similar to choosing other types of laser 
primers. First, look for a printer with a 
rated engine speed that is efficient for 
your organization. Keep in mind that 
these ratings tell you only approximately 
how fast one-font text documents can be 
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LASER MUSCLE 


POSTSCRIPT PROCESSING INDEX 

QMS-PS 2000 
LaserJet IllSi 
EktaPlus 7016PS 
Laser Printer 10L 
P5160 
LaserWriter II NTX 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 


*1 Worse Better ► 



□ 


Spreadsheets 


□ M Word 

Drawings LJ Processing 


The BYTE PostScript test suite, which was built on industry-standard tests created by Genoa Technology, compares PostScript 
capabilities running spreadsheet, drawing and illustration r and word processing applications. Within the primary printer group, 
the LaserJet HISi prevailed in each category. All results are indexed to the Apple LaserWriter IINTX (which equals 1 for each 
test). Longer bars indicate better performance . 


produced. I decided to create a more re¬ 
alistic test: a 20-page text file within 
Ami Pro with Times Roman body type, a 
heading in Helvetica, and subheads in 
Helvetica bold. 

Similarly, if PostScript is important to 
your business, pay special attention to 
the printer's processor, I tested Post¬ 
Script speed and compatibility using the 
test suite the BYTE Lab compiled for 
“Pennywise PostScript 1 ' (October 1991 
BYTE) (see the figure). Built on indus¬ 
try-standard tests created by Genoa 
Technology, this suite accurately com¬ 
pares PostScript capabilities running 
real-world applications in three catego¬ 
ries: spreadsheets, drawings and illustra¬ 
tions, and word processing. Each printer 
ran true Adobe PostScript Level 1. 

For some companies, printer quality is 
even more important than processing 
speed. From the hundreds of pages of 
output, 1 compared the text and graphics 
quality of each printer. All performed 
admirably, although some of them of¬ 
fered embellishments that improved the 
look of 300-doLper-inch output with 
edge-smoothing algorithms and fine- 
grain toner. 

Finally, manufacturers offer a wide 
range of accessories designed to make 
network printing efficient (see the table). 
Check monthly duty cycles, paper-tray 
Sizes, and input port options to find the 
best printer for your needs. 



EktaPlus 7016PS 

In terms of print speed and quality, the 
Kodak EktaPlus 7016PS is a strong com¬ 
petitor. It ranked first in the 20-page text 
test and second in the PostScript suite, A 
16-MHz 68010 processor powers the 
printer. 

The EktaPlus shone when printing 
halftone images or charts with intricate 
crosshatches. The printer's ability to re¬ 
produce similar gray tones was the best 
in this group. Gray tones ranged smooth¬ 
ly from white to black with little or no 
banding between different weights. 
Also, the printer never failed to pick up 
details in images with shadows, while 
some of the competitors obscured these 


details in solid black. Overall, it pre¬ 
sented a look of clarity and elegance in 
graphics that would grace business corre¬ 
spondence and collateral literature. 

Text quality, while high, didn't al¬ 
ways match the sharpness of the leaders 
in that category, namely the LaserJet 
HISi and the IBM LaserPrinter 10L, 

The EktaPlus 1 s setup is the most de¬ 
manding of the group. Plan on spending 
about 30 minutes to install toner car¬ 
tridges, chargers, fuser wicks, and a del¬ 
icate photoconductor belt. Fortunately, 
the manual offers illustrations and clear 
instructions that help the tedious process 
progress smoothly. Kodak rates toner 
life at 4000 pages; a replacement toner 
kit costs $115, Replacement photocon¬ 
ductor kits cost $75, 

Serial and parallel ports come stan¬ 
dard with the printer; an AppleTalk in¬ 
terface is a $195 option. With additional 
ports installed, you can connect up to 
four computers directly to the printer, 
which uses its print buffer to queue in¬ 
coming jobs. Standard emulations are 
the HP LaserJet Series II, Epson FX-80, 
IBM Proprinter, Diablo 630, and HP 
7475 A graphics plotter. The printer does 
not offer automatic emulation switching, 
but you can change settings via a supplied 
utility or the front panel. Thirty-five 
Adobe fonts come standard, and font 
cards, priced from $150 to $200 each, 
provide additional choices. 
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Quality 


Value 


isb all you wont, but your standard 300-dpi 
business printer just isn't designed to be a 
high-performance Windows" 1 printer* That's 
why LaserMaster™ crealed our new WinPrinter™ 
line-the first business printers specifically 
designed for optimal Windows printing. Our 
new WinPrinlers give you: 

/FI5[ WINDOWS PRIMING 

Our new WinPrinlers give you the fastest 
Windows printing in the industry. Even your 
complex pages print in seconds, not minutes. 

✓400 00 000 dpi QUALITY 

Today's graphically rich business documents 
need more than 300-dpi resolution. Our new 
WinPrinlers provide 400- or 800-dpi output 
for sharper text and crisper graphics to make 
all your documents more effective. 

✓ UPGRADABLE TECHNOLOGY 

The WinPrinter's power comes from intelligent 
software instead of an expensive controller. 

This technology taps into the existing 
processing power of your '386 or '406 for 
increased printing performance without 
reducing your system performance. This design 
also gives you three ways to upgrade your 
WinPrinter: (1) when you upgrade your CPU, 
you'll automatically upgrade your WinPrinter, 
(2) as Windows improves (Version 3.1 ), so 
will the performance of your WinPrinter, and 


(3) you can add future WinPrinter advances 
with a simple software upgrade. 

✓ THREE PRINTERS IN ONE 

Our new WinPrinters are really three printers 
in one. You can get fast, high-resolution print¬ 
ing from PostScript® a direct Windows GDI 
driver, or PCL print modes. 

✓ EXPANDED fONT CAPABILITY 

All WinPrinters come with 50 premium Post¬ 
Script Type 1 typefaces so you can give your 
message the perfect typographic look. And our 
advanced font-management technology means 
never having to download fonts again. 

✓ AFFORDABLE WINDOWS PRINTING 

Whatever your need, LaserMaster has a 
WinPrinter for you. Our WinPrinter 400 
provides fast, 400-dpi output at just $1,995. 
Our WinPrinter 800 provides fast, 800-dpi 
output at just $2,795. And our $995 WinJet™ 
800 gives you the option of using your HP 
LaserJet II or III as a fast, full-featured, 

800 dpi WinPrinter. 


___ can make your business 
ns come true. Call us today to see 
Printers can turn yom Windows 
es into reality. 


1ASTER" 


^■r 

TECHNOLOGY 


Circle 66 on Inquiry Card [RESELLERS: 67). 


TUfiBOAES PRINTER QtViSiQN 


Affordability 


Compatibility 


CALL TODAY: 

800 - 365-4646 

OR 

612 - 944-9330 


DEPT. 

020 


LaserMaster Corporation. 
LaserMaster is □ trademark and the 
LM Logo and TurboRes are 
register ad trademarks of LaserMaster 
Corporation. PostScript is a 
registered trademark of Adobe 
Systems, Inc. AN otfier product or 
brand names are trademorkt or 
registered trademarks of their 
respective holders. 
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LASER MUSCLE 



NETWORK PRINTERS COMPARED 

A variety ofprocessors, paper capacities, emulations, and other features can help you match a printer to your network *s 
needs . Data is for PostScript configurations. 



EktaPlus 7016PS 

LaserJet IllSi 

LaserPrinter 10L 

P51G0 

LaserPrint-16 

QMS-PS 2000 

Price 

(for base PostScript 
configuration) 

$5535 

$6595 

$3693 

$2889 

$15,995 

Memory 

Standard 

2 MB 

2 MB 

2 MB 

2,5 MB 

8 MB 

Maximum 

4 MB 

17MB 

9 MB 

4.5 MB 

16 MB 

Duty cycle (monthly) 

15.000 

50,000 

20.000 

25.000 

70,000 

Paper input capacity 

Standard 

250 sheets 

1000 

700 

250 

500 

Maximum 

500 sheets 

1000 

700 

750 

1500 

Output-tray capacity 

200 

500 

250 

250 

1500 

Processor 

Engine 

16-M Hz 68010 

AMD 29000 (RISC) 

16.7-MHz 68020 

68000 

25-MHz 
R-3000 (RISC) 

Manufacturer 

Kodak 

Canon 

Lexmark 

Sharp 

Ricoh 

Speed 

(pages per minute) 

16 

17 

10 

16 

20 

Standard 

interfaces 

Centronics 
and RS-232 
or RS-422 

RS 232, RS 422, 
Centronics 

Centronics, 

RS-232 

Centronics 

AppleTalk/RS-422. 
RS-232, Centronics 
or Dataproducts 
parallel 

Optional 

AppleTalk, 

Ethernet, 

Ethernet, 

RS-232, 

Ethernet: TCP/IP 

interfaces 

Centronics, 

RS-232. 

RS-422 

Token Ring, 
AppleTalk 

Token Ring 

RS-422, 

AppleTalk 

or DECnet 

Emulations 

Adobe PostScript, 
HP PCL4, HPGL, 
Epson FX’80, 

IBM Rroprinler 
Diablo 630 

Adobe PostScript, 
HPPCL5 
(includes HPGL/2) 

Adobe PostScript, 
HP PCL 4, 
fBM Personal 

Data Stream, 
IBM-GL, and HPGL 
(PCL 5 optional) 

Adobe PostScript, 
HPPCL4 
(IBM Proprinter, 
Epson FX-80, 
and Diablo 630 
optional) 

Adobe PostScript, 
HP PCL 4, HPGL 


Although the printer fared well in 
speed and quality, I found its paper-han¬ 
dling abilities lacking. The standard in¬ 
put tray holds 250 sheets. An optional 
250-sheet letter-size tray costs $75. Pa- 
per travels along a straight-through path 
to a skimpy, 200-sheet output tray. 
When the tray is placed in its upper 
brackets, output collects in neat stacks, 
but in last-page-first order. The printer 
will stack pages in face-down, sequential 
order, but this requires some gymnas¬ 
tics: The sheet leaves the exit slot and 
flips end over end into the face-down po¬ 
sition. In the process, the page must 
avoid the power cord, which sits at the 
edge of the paper's path. With large jobs, 
the pages stacked in a messy pile, 

Kodak combined the printer with a 
photocopier, which potentially may 
mean even more cost and real-estate sav¬ 
ings for some companies. However, I 
question the value of this bare-bones 
copier. It can't enlarge, reduce, or col¬ 
late pages. Also, you must stop a print 
job to make copies, which could hinder 
busy networks* Fd prefer an EktaPlus 
sans copier, at a lower price. 



LaserJet IHSi 

Hewlett-Packard's hefty 130-pound La¬ 
serJet IHSi set the pace for speed in this 
roundup. Thanks in part to its AMD 
29000 RISC processor, the printer com¬ 
pleted the demanding drawing test in the 
PostScript suite in just over 15 minutes, 
which was two times faster than two of 
the contenders* Similarly, the 20-page 
text test averaged 98 seconds, just under 
the EktaPlus *s pace-setting time. 

Parallel and serial interfaces are stan¬ 
dard. HP also sells optional cards that 


easily slip into I/O slots and provide di¬ 
rect connections to AppleTalk ($275), 
Ethernet 802*3 ($695), and Token Ring 
($895) LANs* The IHSi supports Novell 
NetWare and 3Com 3 -f Open. 

Overall, the IHSi printed sharp, well- 
defined text and graphics. The blacks 
didn't always show the same level of con¬ 
trast as in the IBM LaserPrinter output, 
but edges were clear and generally free 
of stray toner dots when viewed under a 
magnifying glass. The printer also did a 
fine job of printing grays, but it provided 
slightly less definition than the EktaPlus. 

Print quality is aided by two factors. 
The first is Resolution Enhancement, the 
antialiasing algorithm HP first intro¬ 
duced with the LaserJet Series III. This 
technique helps smooth the stair-step 
“jaggies" that can crop up along type 
edges and bowls. Also, the IHSi uses a 
microfine toner that lets the print head 
deposit more dots of toner per square 
inch for added density and sharpness. 
HP rates toner cartridges for 8000 pages* 

The printer ships standard with two 
500-page paper trays. The output tray 
holds 500 sheets and includes a sensor to 
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Open new windows with TI microLaser ™ printers* 



And get powerful fonts and graphics, 
ease of use and more speed than ever. 


By now you’ve heard how fast and 
easy Microsoft- Windows™ makes it 
to tap all that PC power you Ve got on 
your desk. 

Well now there's an affordable, easy 
way to put that power on paper — 
microLaser from Texas Instruments. 

Right out of the box, microLaser 
comes with what you need to print the 
dazzling pages of text and graphics 
youve dreamed of 

just plug it in and go.SJ IwrSCR,PT 

That’s because microLaser PS models 
come with PostScript® software from 
Adobe® and the memory it takes to use 


it Plus you get your choice of either 17 or 
35 scalable fonts, starting at just $1,399* 

New model. More speed. Same price. 

When it comes to print speed, the 
new microLaser Plus zips along at 
9 ppm. If you need a shared printer solu¬ 
tion, turn to the 16 ppm microLaser XL 

If all that isn’t enough, just look at 
what else you get with microLaser. It's 
(he smallest printer in its class. It han¬ 
dles more paper and envelopes in more 
ways. And it supports more than 4,000 
software packages, including your 
Windows applications. 


So when you add it all up, you’ll 
understand why tire power of your ideas 
needs the power, convenience and econ¬ 
omy of microLaser. Let microLaser open 
new window's for you. 

For die name of die nearest dealer, call 

1 - 800 - 527 - 3500 , 


v Texas 
Instruments 


*T1 suggested recul price. (Dealer prices may vary.) microLaser is a trademark of Tcsra Instruments lrKorporaGDii. Microsoft is a registered tratkmarkand Windows is tt trademark of Microsoft Corporation. 
Adobe. PostScript and tin: PostScript logo are registered trademarks of Adobe Systems, Inc © 1991 Tl 71860 












LASER MUSCLE 


QMS’s Big Gun 



B ased on a 25-MHz Mips R-3000 
RISC chip, the QMS-PS 2000 
takes networked printing to a level be¬ 
yond typical 10- to 20-page-per-minute 
printers. For example, the QMS-PS 
2000 ran through the entire PostScript 
test suite three times faster than the next 
best printer. 

Performance isn't the only reason 
this printer casts a large shadow. Look¬ 
ing more like an upright refrigerator, 
the QMS-PS 2000, with its optional 
paper feeder, stands 4 feet high. In ad¬ 
dition to sufficient overhead clearance, 
the unit requires about 2 by 3 feet of 
floor space. Fortunately, the assembly 
sits on wheels that let you transport it 
easily if changes in network topology 
require you to move the printer. 

With its input and output options, you 
can load 1500 sheets of paper and not 
worry about an overfull output tray 
until your network has printed all the 
pages. Toner lasts about 10,000 pages, 
depending on page coverage. A word 
about toner: The QMS-PS 2000's per¬ 
formance deteriorates when toner is 
low. Once the low-toner warning tight 
appeared, I found that the printer's 
times fell 50 percent. 

Those who value print quality as 
highly as speed will be a little disap¬ 
pointed. The QMS-PS 2000 produced 


sharp graphics images and accurate 
ranges of grays, but the density of its 
blacks wasn't as solid as that of the 
LaserPrinter 10L. Also, the edges of 
text weren’t as clearly defined as those 
of the LaserJet IllSi or the LaserPrinter 
10L. Nevertheless, the QMS-PS 2000 
produced what might be considered the 
norm in print quality for 300-dot-per- 
inch printers. 

In addition to PostScript, the printer 

also emulates HP Printer Control 
Language 4 and Hewlett-Packard 
Graphics Language, The QMS-PS 
2000 includes QMS's automatic 
emulation switching technology, 
called ESP, 

Standard interfaces in the QMS-PS 

2000 are R5-232, AppleTalk, and 
Centronics and Dataproducts parallel 
ports. A SCSI connector is available for 
attaching an external hard drive. An 
Ethernet interface is available for 
$1995. 

The QMS-PS 2000 can print paper 
sizes from 8 x h by 11 to 11 by 17 inches. 
QMS rates the duty cycle at 70,000 
pages per month. The standard input 
tray holds 500 sheets, and an optional 
1000-page input subsystem with duplex- 
er costs $3495. 

The printer comes with 8 MB of 
memory standard and can be upgraded 
to a maximum of 16 MB. Also, an op¬ 
tional 40- or 120-MB hard drive can 
perform the traditional chores of storing 
and caching fonts. Or you can meld 
RAM and disk memories into one mem¬ 
ory pool. As a result, you can create 
buffers assigned to each of the operating 
I/O ports and tailor the buffer size to the 
ports that receive the most use on your 
network. The QMS-PS 2000 keeps all 
its ports active, so you can send a prim 
job to one port while another interface 
is active. 

Fully decked out with the optional in¬ 
put feeder and hard drives, the QMS-PS 
2000 jumps in price from the base of 
$15,995 to more than $20,000. Clearly, 
only networks that generate 70,000 
pages a month of multiple-emulation 
print jobs can justify this cost. If that 
happens lo be your network, the QMS- 
PS 2000 can be a bargain. 


tell you when you've reached the maxi¬ 
mum page number. 

Standard fonts include 13 proportion¬ 
ally spaced scalable typefaces and Mbit- 
mapped fonts of fixed size. Inherent in 
the IIISi T s Printer Control Language 5 is 
Hewlett-Packard Graphics Language/2 
(HPGL/2) plotter support. Two slots ac¬ 
cept additional fonts via cartridges. The 
PostScript configuration ($6595) in¬ 
cludes 2 MB of RAM and 35 Adobe 
fonts. The IllSi doesn’t automatically 
switch between PCL 5 and PostScript 
emulations. 

As with all printers based on the 
Canon engine, setup simply requires in¬ 
stalling the integrated print drum/toner 
cartridge, adding paper, and turning on 
the power. If you already own HP equip¬ 
ment, note that the IllSi doesn't support 
HP PostScript and HPGL cartridges de¬ 
signed for earlier LaserJet models. 



LaserPrinter 10L 

Although it offers the slowest engine 
speed in the review group, this new 10- 
ppm laser printer from IBM sells for a 
$3000 base price that's hard to quibble 
with. The PostScript option and addition¬ 
al memory bring the price tag up to 
$3693, but that's still an economical 
amount, if you can live with only ade¬ 
quate processing speeds. 

Test scores were noticeably slower 
than those of the EktaPlus and not in the 
same league as those of the IllSi. The 20- 
page text test ran at 141 seconds, the 
slowest of the group. The PostScript test 
suite bogged the printer down even more. 
For example, the Group 2 tests required 
nearly 31 minutes, twice as long as the 
time needed by the IllSi. A 16.7-MHz 
68020 processor powers the LaserPrinter 
10L, which runs a proprietary IBM 
engine. 

Print quality, however, proved to be 
one of the LaserPrinter’s finer points. 

continued 
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1 Proudly Announce SummaSketehll Plus. 



The world's bestselling, most 
emulated, most acclaimed 
desktop tablet just got better. 

We've taken SummaSketch II, 
the industry standard, and 
added several newfeatures to 
create a tabletthat is, unques¬ 
tionably, the world's best. 

Unlike some competitors, 
we put everything in the 
box—4-button cursor and 
2-button stylus (or 16-but¬ 
ton cursor), interface 

cables and a utilities diskette with Windows® 3.0 and should be this easy. In fact, the only 

ADI® drivers. Plus we've added things like2000 lines per tough decision is which Pius to choose: 
inch resolution and 10 mil accuracy—standard. Plus the 12"x 12" or 18" x 12" Professional, 

fastest, easiest set-up and configuration procedure. Plus For literature, orthe name of your local 
an offerforafree AutoCAD® or CADKEY® Master dealer, call 1-800-729-7866. Fortech- 
Template (a $245value). Plus software compatibility nical information call 203-881-5400. 

Surmagraphics 

Every decision should be this easy. ™ 

© 1991 Summagraphics Corporation. Seymour, CT06483. All rights reserved. 


...» 


with over400 programs, and 
hardware compatibility with 
PCs and Macintosh? Best of 
all, it's still 100% pure Summa¬ 
Sketch—the editor's choice, 
winner of every major editorial 
accolade for graphics tablets. 
And the people's choice, 
with well over one-half million 
sold to demanding computer 
graphics professionals. 

Every 
decision 
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LASER MUSCLE 



IBM calls its antialiasing technology 
PQET, and, like HP's equivalent, it does 
a good job of smoothing edges. When the 
PostScript option is teamed with a mini¬ 
mum of 5 MB of memory, the Laser- 
Printer can lay down sufficient dot cover¬ 
age to produce either 600- or 300-dpi 
resolution (the evaluation printer didn't 
have sufficient memory to test this capa¬ 
bility). 

The printer fared particularly well at 
producing dense blacks, whether in bold¬ 
face type or in a solid black background 
from which to reverse type. In the latter, 
banding that was common in some other 
printers didn't mar the black areas. This 
tendency toward dark prints, however, 
was less successful in some of the graph¬ 
ics texts. Details sometimes disappeared 
in shadow areas. 

In its standard configuration, the 
printer supports HP PCL 4, a plotter 
mode (supporting IBM-GL and HPGL), 
and IBM Personal Printer Data Stream. 
The latter includes 10 bit-mapped and 16 
scalable fonts and provides for multiple 
page orientations. IBM sells HP PCL 5 
emulation as a $199 option. 

Like the IIISi, the LaserPrinter can at¬ 
tach directly to networks via the optional 
Ethernet or Token Ring ports, which 
cost $845 and $945, respectively. How¬ 
ever, these options support only OS/2 or 
A1X operating systems. If you want the 
LaserPrinter to connect directly to a 
Novell network, you must purchase a 
third-party connector, such as Intel's 


NetPort. The LaserPrinter can automati¬ 
cally switch between PCL 4 and Post¬ 
Script emulations. 

The exit bin holds 250 sheets. Two 
standard input trays hold 700 letter-size 
sheets. 






Facit P5I60 LaserPrint-I6 

Based on a Sharp LCD print engine, this 
compact 16-ppm printer produces high- 
quality text and graphics at relatively 
slow speeds. Its scores in the text test 
were in pace with the other contenders. 
But when the P5160 tackled the graph¬ 
ics-intensive drawing component of the 
PostScript suite, its processing power 
stalled. 

Forty-eight minutes to run this test 
suggests the marginal usefulness of this 


COMPANY 

INFORMATION j 

Eastman Kodak Co. 

IBM/Lexmark 

(EktaPlus 7016PS) 

(LaserPrinter 10L) 

901 Elmgrove Rd. 

740 New Circle Rd. 

Rochester, NY 14653 

Lexington, KY 40511 

(800) 344-0006 

(800) 426-2468 

fax: (716)726-3758 

(606) 232-3000 

Circle 1235 an Inquiry Card. 

Facit, Inc. 

fax: (606) 232-2873 

Circle 1238 on Inquiry Card. 

(P5160 LaserPrint-16) 

QMS, Ine. 

400 Commercial St, 

(QMS-PS 2000) 

Manchester, NH 03108 

1 Magnum Pass 

(603) 647-2700 

Mobile, AL 36618 

fax: (603) 647-2724 

(800) 631-2692 

Circle 1236 an Inquiry Card. 

(205)633-4300 
fax: (205) 633-4866 

Hewlett-Packard Co. 

(LaserJet IIISi) 

19310 Pruneridge Ave, 

Cupertino, CA 95014 
(800) 752-0900 
fax: (208) 344-4809 

Circle 1237 an Inquiry Card. 

Circle 1239 an Inquiry Card. 


printer if your network produces any¬ 
thing other than straight text. However, 
if text is your emphasis, the P5160 can do 
a yeoman's job: The 20-page text test ran 
at a respectable 121 seconds. 

The P5160 emulation offerings are 
rather limited: LaserJet Series II ships 
with the $2889 PostScript configuration, 
which includes 17 Adobe fonts and 2.5 
MB of memory. If your network requires 
support for plotters, this isn't a viable 
candidate. IBM Proprinter, Epson, and 
Diablo emulations are also optional at 
$209 each. 

Only a Centronics parallel interface 
comes standard with the printer. You can 
add an RS-232 interface for $49 or com¬ 
bined AppleTalk, RS-422, and RS-232 
interfaces for $149. 

The control panel offers the handy ca¬ 
pability of storing up to four font, emula¬ 
tion, and I/O configurations so you can 
easily select from among them depend¬ 
ing on the job at hand. 

The LCD print engine produces good- 
quality output, although text edges were 
typically rougher than those produced by 
the IIISi or the LaserPrinter. The P5160 
output solid blacks but occasionally lost 
image details. 

The printer uses an easily installed 
toner cartridge that's rated for 60,000 
pages. A 250-sheet input tray comes 
standard, and a 500-page optional sheet 
feeder costs $529. 

Most Muscle 

If exceptional print quality of gray-scale 
images is your highest priority, Kodak's 
EktaPlus excels. None of its competitors 
matched the level of detail and smooth 
range of tonality. IBM's LaserPrinter 
IQL produced solid, well-defined type 
and did an especially good job printing 
reversed type. 

However, the LaserJet IIISi came, in a 
close second in both categories, and if 
your network printer must be a generalist 
rather than a specialist, the IIISi is the 
best all-around printer in this group. 
When you consider the IllSi's unparal¬ 
leled processing speed and high-volume 
paper-handling capabilities, it looks 
even more impressive. Other printers 
cost less than the IIISi, but the price dif¬ 
ferences shouldn't be great enough to 
sway those who look at the big picture. 
If, after evaluating your work load, you 
decide a network printer will mean more 
efficiency for your company, 1 recom¬ 
mend the LaserJet IIISi. ■ 


Alan Jock is a technical editor for the 
BYTE Lab . You can contact him on BIX 
as "ajoch. ” 
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Looking for the highest-quality computer systems 
at some of the lowest prices in the industry? 


Then do what so many companies have done... 





The winning combination. 

It's no secret that Northgate Computer 
Systems, Inc. makes some of today's finest 
computers. A room full of awards from 
major industry publications is proof of that. 

But top-quality products, backed by 
the finest service and support package 
in the industry, is only half of the 
story. What many people find most surpris¬ 
ing about Northgate is that we don’t make 
you pay a premium price for Northgate 
quality and service: In fact, our systems 
have some of the lowest prices in the 
computer industry'. 

The right combination of quality and price 
is why so many Fortune 500 corporations 
and smaller businesses, government agencies 
and educational institutions have selected 
Northgate systems. You'll even find 


Northgate systems in the offices of some 
of our toughest competitors. 

Here are a few of the reasons that have made 
Northgate a world leader in quality systems for 
office and homeland your number-one value 

Complete line of systems* 

* Latest technology. The Northgate systems you 
buy today r won’t become obsolete tomorrow.' 

* Complete product line. From 386SX "“-based 
workstations to network file servers, 
Northgate makes a complete range of com¬ 
puters to handle every business application. 
Our newest products include low-priced 
386SX, 386 and 486™ systems. 

* Award-winning performance Our 
systems have won numerous awards, 
including “Desktop Computer of the 
Year’ 7 awards from fn/oWarld and BYTE 


Seven PC Magazine Editors’ Choice 
awards, nine Computer Shopper Best Buy 
and three other /n/oWorld recognitions 
are added proof of Northgate quality'. 

* Customized, ready-to-run systems. 
Northgate custom configures every system 
to meet your specific requirements. Well 
even rack mount or hard case your systems. 

* Finest components. We test and use compo¬ 
nents from only the best manufacturers to 
ensure peak performance and reliability 

* Flawless software compatibility. Our systems 
are fully compatible with MS-DOSf OS/2f 
Novell® and other operating systems. 

* Product testing and burn-in ensures your 
system will work perfectly from day one 

* All systems are FCC Class B Certified for 
home and office use 
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* Novell Certified Gold Dealer. We certify 
and test all products to work perfectly 
with Novell as well as OS/2, SCO/UN1X® 
and Banyan® Vines. And our staff of Certified 
NetWare® Engineers will help keep your 
LAN operating at peak efficiency 

Customer service and support 

ensures your complete satisfaction. 

* 24-hour toll-free technical support 365 days 
a year, for as long as you own your system. 

* Free year of on-site service provided by NCR ® 

* Free overnight shipment of replacement 
pans to minimize computer downtime 

■ 30-day money-back guarantee 

* Full parts and labor warranties — 1 year 
on systems, 5 years on keyboards. 

* Customized service and support plans for 
corporate customers. 


Affordable quality is yours 

with Northgate. 

* Low Factory-Direct Prices. 

* GSA/Government and VAR discounts. 

* Leasing plans with low monthly install¬ 
ments and flexible terms up to five years. 

* 100% financing with North^te’s Big N 1 Card. 
We can usually set up your account the 
same day you call. 

* Other convenient payment options 
include MasterCard, VISA, American 
Express and Discover cards, wire transfers, 
personal and corporate checks. Corporate 
Purchase Orders and CQD, 


Our promise: 
no compromises. 

As you’re about to see, our reputation for quality 
is built on a solid foundation of superior 
design, engineering, manufacturing, and service 

Turn the page to begin your tour 
of Northgate. 

CALL TOLL-FREE 800-145-8709 


compete/? 

SySTEMSJ&C 

“Smart Tools For Business'" 11 

7075 Flying Cloud Drive, Eden Prairie, MN 55344 
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Engineered For Top Performance 


r 


A 





New Northgate 386 And 486 Systems 


Manufacturing high-performance, quality 
systems takes more than just a top-notch 
Research and Development team. It requires 
a strategic alliance with the industry's premier 
component vendors. To meet our rigid stand- 
■T ards, Northgate^ engineers work in tandem 

with our suppliers to design a full range 
of components. Then, they test hundreds 
of configurations to find the optimum 
combination of performance and reliability. 

Throughout the entire vendor relationship, 
Northgate uses sophisticated failure analysis 
techniques (including microphotography) 
and statistical process control methods to 
ensure our suppliers consistently produce 
high quality componentry. 



Northgate 3865X716, 20 or 25 


Intel® 80 386SX'’Vt 6,20 or 
AMD 8G386SX/25 MHz 
Processor 

1MB RAM (Expands to 16MB) 

52MB IDE Eland Drive with 
17 ms Seek Time 

Five-Bay Case; Three 6.25 1 * 
and Two 3.5* Bays 


* Six 16-Bit Expansion Card 
SUs 

* Choice d 1,2MB 125' or 
144 MB15* Floppy Drive 

* Exclusive QmniKcf* Keyboard 

* VGA book m Card and' 

Color Monitor 

* MS-DOS® 3.3,4.01 or 5 

* FtC Class B Certified 
oo 


$I4997$I5997$1599 

Lease as low as $56.51/$6Q.28 per month 



Northgate 3S6DX/25, 33 or 40 

■ Intel 80386DX/25,33 or AMD™ 


Northgate 486 w DX/33 


80386/40 MFfi Processor 
•4MB RAM (Expands lo 32MB) 

• 52MB IDE Hard Drive with 
17 ms Seek Time 

• G4K Cache 

• Choice of] 2MB 5.25'or 
1.44MB 325* Floppy Drive 

■ Six 16-Bit and Two 8-Bii 
Expansion Card Slots 


Five-Bay Case; Three 5,25' 
and Two 15'Bays 
Exclusive OmniKty Keyboard 
VGA BOO x 600 Card and 
Color Monitor 
Microsoft® Windows 1 ■ 10 
and Mouse 
MS-DOS J3,4.01 or 5 
FtC Class B Certified 
oo 


* Intel 80486DX/33 MHz 
Processor 

•4MB RAM 

• 52MB IDE Hard Drive 

■ Choice of L2MB125'or 
1.44MB 15'Floppy Drive 

$2699°° 


AT-style case 

Exclusive OmniKty Keyboard 

VGA Color Monitor 

Microsoft Windows 3.0 
and Manse 

MS-DOS 1\ 4.01 or 5 


$20497$2149/S2149 

Lease as low as S75.SI/S 79.51 per month 


Lease as ttm as $93 39 per mon th 3 
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Once our components meet our highest 
expectations, a different set of engineers takes 
the helm. System configurations are set up 
on our own IAN test bed and undergo a 
grueling month-long battery of tests. We check 
hundreds of business software packages 
to ensure our systems run applications 
under MS-DOS® OS/2® Novell® SCO/UNIX® 
Banyan®and other operating systems. 

Through this process, Northgate has earned 
an industry-wide reputation for flawless 
compatibility. Be assured that when you 
purchase Northgate systems, you’re getting 
compatibility you can rely on. 


CALL TOLL-FREE 800-345-8709 





Northgate Slimline Sr 386/25 or 33 

L2MB 5.25'and 1.44MB 15* 


Northgate Slimline SP486SX u /20 

1.2MB 5.25' and 144MB 35' 


Northgate SlimLine SP486"DX/33 

1.2MB 5.25’ and L44MB 3.5' 


• Intel® 60386DX/25 or 33 MH: 
Processor on Power Module 

■ Fasi, Affordable Upgrades — 
Simply Replace Power Module 

• 4MB RAM [Expands to 32MB) 

• 52MB IDE Hard Drive with 
17 ms Seek Time 

• 64K Cache Memory 

• Continuous Edge Graphics Chip 

$2649°/$2749° 0 


Floppy Drives 

• Exclusive Qrnifey Keyboard 

• VGA 1024x768 Color 
Monitor 

• Microsoft Windows 10 
and Mouse 

• MS-DOS 13,4.01 or 5 

• FCC Class B Certified 


■ Intel 80486SX 11 V20 MHz 
Processor on Power Module 

• Fast, Affordable Upgrades - 
Simply Replace Power Module 

•4MB RAM [Expands to 32MB) 

• 52MB IDE Hard Drive with 
17 ms Seek Time 

- &4K Cache Memory' 

• Continuous Edg? Graphics Chip 

$2799" 

Lrase as iow as $ 9618 $ per month 


Floppy Drives 

• Exclusive OmniKey Keyboard 
•VGA 1024 x 76» Color 

Monitor 

• Microsoft Windows 3,0 
and Mouse 

■ MS-DOS 3.1401 or 5 

• FCC Class B Certified 


• Intel 8M86®DX/33 MH; 
Processor on Ptiwer Module 

•4MB RAM (Expands io 32MB) 

• 52MB IDE Hard Drive with 
17 nfc Seek Time 

• 64K Cache Memory 

• Continuous Edge Graphics Chip 

$2999°° 


floppy Drives 

• Exclusive Omni fa}' Keyboard 

• VGA 1024 x 768 Color 
Monitor 

■ Microsoft Windows 3.0 
and Mouse 

• MS DOS 3.3,4.01 or 5 

■ FCC Class B Certified 


Lease cu low as $$166/59512 per monih' 


Lewr as low ds S10177 per nannrli* 
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Team Manufacturing Approach 


• IjBR! 


Northgate has studied manufacturing methods 
and has selected a process that gives the greatest 
quality and productivity 

Our technicians are skilled in all phases of man¬ 
ufacturing, Working in teams of four they bring 
the elements of quality together with craftsmanship 
that knows no equal. A detailed system of checks 
and balances ensures strict adherence to our rigid 
quality control standards. When all is complete, 
comprehensive bum-in and final testing begin. 



NortEigate Elegance 5P TW 386/25 or 33 

• Intel® S0386DX/25 or 33 MHz * 12MB 525' and 144MB15* 


NortEigate Elegance SP 486SX /ZO 

OMB 525* and 144MB15' 


NortEigate Elegance 5P486Dfy33 

■ Intel 80436DX™/33 MH: - 12MB 525* and 1.44MB 35 ‘ 


Processor on Power Module 
Fast, Affordable Upgrades— 
Simply Replace Power Module 
4MBRAM (Expands to 32MB) 
106MB IDE Hard Drive with 
17 ms Seek Time 
64K Cache Memory 
Desktop Case 


Floppy Drives 

Exclusive OmwKqP Keyboard 
VGA 1024 x 768 Card and 
Color Monitor 
Microsoft® Windows™ 3.0 
and Mouse 

MS-DOS® 3,3,101 or 5 
FCC Class B Certified 


Intel 8O4fl6SX w /20 MHz 
Processor on Power Module 
fast* Affordable Upgrades— 
Simply Replace Power Module 
4MB RAM (Expands to 32MB) 
106MB IDE Hard Drive with 
17 ms Seek Time 
64K Cache Memory 
Desktop Case 


Floppy Drives 

Exclusive QnmiKcy Keyboard 
VGA 1024x76ft Card and 
Color Monitor 
Microsoft Windows 3.0 
and Mouse 
MS-DOS 3.3,4£H or 5 
FCC Class B terrified 


Processor on Power Module 

4MB RAM {Expands to 64MB) 

106MB IDE Hard Drive with 
17 ms Seek Time 

64K Cache Memory 

Vertical Power Case 


Floppy Drives 

Exclusive OmiKty Keyboard 
VGA 1024x768 Card and 
Color Monitor 
Microsoft Windows 3D 
and Mouse 
MS-DOS 3,3,301 or 5 
FCC Class B Certified 


$ 2899 ° 7 $ 2999 00 

Lease as low as SMJ.3I/S10J.77 per month* 


$ 3149 00 

Lease as low as 1108.96 per month* 


$ 3349 ° 

Lease as iaw as J 11588 per month* 


Circle 85 on Inquiry Card (RESELLERS: 36). 

































Northgate backs every system wi th an award - 
wi ruling package of service and support. 
Including a 30-Day Money-Rack Guarantee, 
full parts and labor warranties (one year 
on systems, five years on keyboards) and free 
overnight shipment of replacement parts 
during warranty coverage 

You also get toll-free technical support 
24 hours a day, seven days a week. We track 
every detail concerning your system, 
including configuration, pnrj FI 
previa us q u estio ns and 
conespondence This gives our staff 
immediate access to your system’s history 
the moment you call. Should you require 
on-site help, well dispatch a trained 
NCR® technician to your door. This service 
is free for one year. 


CALL TOLL-FREE 800-345-8709 


Northgate "Specialty" Systems 



Northgate Elegance " 486/3 3 EISA 


* Intel 80486DX/33 MHz 

Processor 

* 4MB RAM (Expands to 32MB) 

* 200MB IDE Hard Drive with 
13 ms Seek Time 

- 128K Cache 

* EISA Bus 

■12MB 525' awl 1.44MB 3S' 
Floppy Drives 


■ Venial Power Case 

* Exclusive Omnikey Keyboard 

■ VGA 1024 x 768 Card and 
Color Monitor 

* Microsoft Windows 10 
and Mouse 

* MS-DOS Mm .or 5 

* FCC Class B Certified 



Northgate Slim Ute H 386SX /2G 


Intel 803865X^/20 MHz 
Processor 

1MB RAM (Expands to 5MB) 
40MB Hard Drive 
I 44MB 15' Floppy* Drive 
64-Key Keyboard Emulating 101 
8.5' LCD Screen Supports 31 
Shades of Gray; VGA 640 x 480 
11.7' xftl5 r x 15'; fill Lbs 


AC Adapter 

Stacker™ Software (Provides 
up to 80MB of Storage) 

Ma#c Cursor™ For 
Windows or No-SquiniJI™ 
for DOS 

MS-DOS+01 or 5 
FCC Class B Certified 



Northgate OmniArray" 


RAID-3 Parallel Drive Array 
with 1.1GB to 4GB Data Storage 

Four Dam Drives with 512K 
Total Cache; One Redundant 
Drive with 12BK Cache 

Fist SCSI Engineering Delivers 
lOMB/Sccond Performance 

ISA/EISA SCSIAdapter for 
NetWare® File Server 


Novell® Certified lor 
NetWmr™ 386 III 

Failed Drive Supports Keeps 
UnitOperational with Single 
Drive Failure; Rebuilds Data 
on Replacement Drive 

SCSI Cable and Terminator 

Vertical Power Case 


$459900 

Lease as few as SI 59. D per month* 


$239900 

Lease us low as J83.0J per month* 


Call For Pricing 
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Systems Configured just For You 


A 



Northgate® custom configures every system 
to m eet your m ost demanding needs. We offer 
a comprehensive range of top quality com¬ 
ponents, giving us the capability of tailoring 
a system over 3,000,000 ways. To find 
out which is best for you, call one of our 
Systems Consultants toll free 

Hard Drives 

Options include IDE hard drives with 
capacities of 52MB, 100MB, 200MB or 340MB. 
Also available are ESDI and SCSI hard drives 
with capacities as high as 1.2GB. Call for 
other drive size options. 

Memory Expansion 

Northgate systems have a variety of memory 
expansion capabilities. Our Systems 
Consultants can help you decide how much 
memory you need for both current and 
future applications. 


Monitors 

Northgate offers 12* VGA monochrome, 14* 
monochrome (amber), 14* VGA monochrome, 
14* VGA color, 16* VGA color and 19* VGA 
color monitors. Resolutions include 640 x 
480,800 x 600,1024 x 768, and 1280 x 1024. 
NEC 15* 17* and 21* fiat-screen, low- 
radiation monitors also available 

Math Coprocessors 

Speed up processor-intensive business 
applications with an Intel®or Weitek® math 
coprocessor A Northgate Systems Consultant 
can help you select the tight one for your system. 

Tape Backups 

To protect your valuable data, Northgate 
offers an array of high-speed tape backup 
devices, Choose internal or external designs 
in the following capacities: 40/120MB, 

80/304MB, 80MB, 150MB, 300MB and 1,3GB. 

Communications 

Northgate has the right equipment to link 
your system to other computers or fax 
machines. Products include internal and 
external MNF-5 modems in 2400 and 9600 
baud speeds. Also available is Northgate 
Faxlt for Windows'" a revolutionary 
fax card designed to work from within 
your Microsoft Windows applications. 

Printers 

The best thing to have beside your computer 
is a printer from Northgate, Printer options 
include low-cost 9-pin and 24-pin dot matrix 
printers as well as laser printers and 
PostScript-compatible laser printers for 
the veryTest print quality. 


Floppy Drives 

Floppy drive options include 5,25* modeb 
in 36QK and 1.2MB designs and 3.5* models 
with capacities of 720K and 1.44MB, 

CD-ROM & Other Hardware 

We can also configure your Northgate 
system with many other hardware options, 
including CD-ROM drives, high end video 
cards, and I/O cards. Call and ask a 
Northgate Systems Consultant for the 
latest options and prices. 



LALL lULwKtt * __ 

24 HOURS EVERYDAY 800-345-8709 

Majo r torpo rat I ons, vol ume purch ase rs and gover n m m 
agencies call National Business Accounts; 800-545-6059 

Fax youx order! 800 - 323-7182 

Notice to the Hearing Impaired Northgate has TDD 

capability. Dial 800 - 535 - 0602 . 


,VOf?TX£4TE 

COMfWFfi 
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Smart Tools For Business'*** 

7075 Flying Cloud Drive, Eden Prairie, Minnesota 55344 


Northgate OmniKey Keyboards - Quality Designs No System Should Be Without! 



OmniKey/ I0INI 

• UF-KeysOnTop 

* Alps Clicb/Tactile Key Switches 

* Independent Inverted 

T Cursor Control And Numeric 
Keypads 

• Rate Select From 3-120 OS 


* Period/Comma Lock 
Key Locks out < > Evert 
When Shifted 

* Interchangeable CTRL, .All, 
CAPS LOCK Keys 

* Unmatched IBM* 
Compatibility 

* FCC Class B Certified 


| rxr 

umi.ry.'.u 



m 


OmniKey/IOl 

* 12 F-Keys On Left 

* .Alps Click/Taetile Key 5 witches 

* Independent Inverted 

TCursor Control And Numeric 
Keypads 

* Rate Select From 3420 CPS 


* Period/Comma Lock 
Key locks out < > Even 
When Shifted ■ 

* Enterdiangeahle CTRL, AIT, 
CAPS LOCK Keys 

* Unmatched IBM 
Compatibility 

* FCC Class B Certified 


imm 



Wmm 


OmniKey/ ULTRA 

■ 1.2 F-Kcys On Left And Top 

" Alps Clkk/Tactile Key Switches 

‘ Independent Inverted 
T Cursor Control And 
Numeric Keypads 

" Rale Seim From 3-120 CPS 


■ Pcriod/Comma Lock 
Key Locks out. < > Even 
When Shifted 

* Interchangeable CTRL, All, 
CAPS LOCK Keys 

* Unmatched IBM 
Compatibility 

* FCC Gass B Certified 


$89 00 


$89 00 


$129 00 


■JSCfpjftlghl Nfjrthgate Computer Systems. Inc. 1992. Alt rights reserved. Nnrtbga.te, OmniKey, EJnganct SJImUne, SJlmLfre, QmnlSysrem and Hie Northgate 'N' logcmre U.£ liptffiwfc* or fcgl SM* r«f U .5 rr*df mark* Of Wen hE«( C«1*Mrf*r SySSHttS. BOSSGW. 0EH8G5X *nd 
BMS6 ere Li.S. trademark nf Intel MS DOS, Windows and Mlc rosat: ire U.S. trademark* cw re gist* red U.S, tr*d*mirfcs or WILcroKfH C9rp9t*iHwi lfl.M 1 1 jt regltrerf d U 5 tMtfaflvsftl Ol 1ni«f Mlton*! BujI ™:yi MM hlnei tor pOtmiem. All Other prudutts and brand nftmei are U .5 
trademarks ind registered Ui. trademarksof itvetr rasper: tine com panics, Prices quoted exclude tfilppl pg, hjUMJIHvg *ntf applicable Hl» Hut FrHr«*piu| ipacITlcarUhn* wfc|«r IO Change TVHhOii l t*Otke, Offer valid In U.S. Cared* tmly. Northwate reserves the right to substi tute 
components of equal or greater qualify or performance All Item* sublet ipavaJIabllHj W* HJpptJft lh**Hlie*l To ttpttf. ieJlwdF* copy* Ight VloTMlens. tall the Software Publisher* Assoclatton s Antl-PItacy HtHllneaC 1,800, JSB-fin®. “Monthly lease payments 

are based on A Mmwwrth ilandarcl, Mil *t»Wl»E value 9p*P-flfld»d lIMt 13-CD ItlWWA leUHntPpIWha Available for qualified bu sinesses _ 

I CODE: &25B2 | 


Circle 85 on Inquiry Card (RESELLERS: 86). 







































REVIEWS 


HARDWARE AND SOFTWARE 


The Multimedia PC: 

High-Powered Sight and Sound on Your Desk 



TOM YAGER 


I t’s not every day you get to see his¬ 
tory made. On October 8, 1991, 
Microsoft (along with some friends) 
raised the curtain on the Multime¬ 
dia PC, and some of us have a hunch 
that personal computing will never be the 
same* The Multimedia PC, or MPC, 
seems to have something for everyone* 
For developers, it’s a standard for build¬ 
ing advanced multimedia capabilities 
into applications* For users, it's a set of 
guidelines for constructing PCs, or up¬ 
grading existing ones, to support these 
applications. For vendors, it's the logo of 
an organization that will work to put mul¬ 
timedia power in the hands of as many 
PC users as possible. But for ail t it spells 
opportunity: the PC may have finally 
emerged from the drab, silent shroud that 
has surrounded it for so many years. 

What’s an MPC? 

The MPC specification leaves room for 
capabilities that technology can’t even 
support yet* But even today, an MPC- 
capable system sports a worthwhile set of 


ACTION SUMMARY 


■ WHAT MPC 1$ 

A standard that brings 
multimedia capabilities to personal 
computers* 

■ LIKES 

The standard is thorough, 
and both stand-alone machines 
and upgrade kits are affordable. 

■ DISLIKES 

The animation standard depends 
(for now) on a Macintosh. 

■ RECOMMENDATIONS 

MPC brings standardized 
multimedia capabilities to the PC 
realm, catching it up to the Mac 
and Amiga. 



talents. A CD-ROM drive is a required 
component, bringing not only an incredi¬ 
bly affordable 600-MB storage medium 
to desktop systems but high-quality CD 
audio as well* Digital information and 
audio tracks can share the same disc, but 
MPC systems also allow you to use your 
computer to precisely control the play¬ 
back of a straight audio CD. 

Digital audio support is also required, 
allowing you to record and play back 
audio data (voice, music, or whatever) to 
and from your hard disk. Varying data 
rates are supported, so you can set the 
balance between small audio file size 
and high-quality sound- An on-board 
synthesizer adds polyphonic music play¬ 
back capability, and a MIDI interface 
lets you drive an external electronic mu¬ 
sical instrument or other MIDI compo¬ 
nent. 

Beyond added audio capacity, MPC 
gives developers more room to maneu¬ 
ver* The specification supports the play¬ 
back of animation through a proprietary 
movie file format (Microsoft offers a 
converter that translates MacroMind Di¬ 
rector [an animation program for Macs] 
movies to the MPC format). It also pro¬ 
vides enhanced support for the display of 
bit-mapped graphics, and an interface to 
a timer that helps in the synchronization 
of events. With additional hardware and 
drivers, MPC can control laser disc and 
other external video devices, as well as 
video overlay/video-in-a-window graph¬ 
ics cards. 

While the MPC specification declares 
minimum functionality, there's plenty of 
room for vendors to add value to their 
systems and peripherals* The specifica¬ 
tion calls for 256-color VGA, for in¬ 


stance, but any Windows-compatible dis¬ 
play adapter will work. Similarly, if you 
have a need for higher-quality audio than 
what the most basic products can deliv¬ 
er, there are already MPC-compatible 
boards that are capable of generating pro¬ 
fessional-quality electronic music* You 
have control, within the MPC specifica¬ 
tion, over whether economy or quality 
reigns* 

MPC's software base is a CD-ROM 
edition of Windows 3*0a, with a set of ex¬ 
tensions that support the standard facili¬ 
ties offered by MPC-capable systems* 
The extensions can be applied to existing 
installations of Windows, so you can up¬ 
grade to full MPC compatibility without 
tossing out your current Windows setup 
(assuming you have one). But whether 
you’re running Windows or not, install¬ 
ing from CD-ROM is a breeze; the entire 
release is on one disc, so once you've an¬ 
swered all the setup questions, you can 
walkaway. 

Future BYTE articles will delve into 
the technical details of MPC hardware 
and software* In this article, I’ll recount 
my experiences with a sample of the first 
batch of MPC products. I selected prod¬ 
ucts I considered to be representative of 
the mix you're likely to encounter, in¬ 
cluding a stand-alone multimedia PC, an 
MPC upgrade kit, a software develop¬ 
ment tool, and a couple of finished multi- 
media applications. 

The MPC rollout was accompanied by 
quite an impressive array of finished 
hardware and software, so this is by no 
means an all-inclusive review, Tt should, 
however, give you a hint of what MPC is 
capable of and how you might apply it for 
your own use* 

continued 
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THE MULTIMEDIA PC 


MacroMind 

Action 

MacroMind Action 
takes a "point in 
time " approach to 
creating 
multimedia 
presentations. 



A ction, MacroMind's multimedia 
presentation software for MPC sys¬ 
tems, is a bit less than a full-fledged 
MPC application. For basic MPC sys¬ 
tems, Action fails to support MIDI (and, 
by relation, the internal synthesizer). 
Music can be an important part of a pre¬ 
sentation, and Action sets a bad example 
by failing to include support for this 
standard media type. 

The lowest level at which Action oper¬ 
ates is typical for presentation programs: 
Templates (containing graphical back¬ 
grounds and layout data) are combined 
with foreground elements to build the 
frames (or, in Action parlance, scenes ) of 
the presentation. The twists added by Ac¬ 
tion are mostly its control over time and 
motion. In addition to organizing por¬ 
tions of the presentation into distinct 
scenes, Action also allows you to apply 
motion, special effects, and other events 
to the objects that make up each scene. 
Each event is keyed to a particular time. 

In addition to using a time line. Action 
offers a control-panel dialog box that ap¬ 
pears over the window used to build the 
presentation. To cause an event to take 
place at 35 seconds into the presentation, 
for example, you would drag the control- 
panel slider to 35 seconds and change the 
window to reflect how you want it to look 
at that point. 

Graphical elements, including text, 
can be made to move, dissolve, sparkle, 
and attract attention in dozens of other 
ways. But for all this sizzle, some staples 
of presentation graphics, such as shad¬ 
ows, do not exist. It is easy to import 
graphics from other applications, but be¬ 
cause Action lacks credible paint tools, 
those graphics won’t always work the 
way you plan. It's difficult, for example, 
to get a nonrectangular imported graphic 
to blend well with objects created inside 
Action. 


The control panel that keys events to 
particular times shows tenths of seconds, 
suggesting a high degree of accuracy in 
the timing. That view isn't realistic; 
Windows, lacking real-time capability, 
can't ensure that anything will happen 
when you ask it to. As a consequence, if 
you want a “twinkle" sound effect each 
time a new bulleted item hits the screen, 
you will have to play with the timing until 
it works just right. Everything about 
your system—the CPU speed, your dis¬ 
play card, your hard drive, you name it— 
affects the accuracy of the timing in an 


Asymetrix 

Multimedia 

Resource 

Kit 

The Asymetrix 
Multimedia 
Resource Kit 
provides both 
program-level 
callable functions 
and prehuih 
control panels for 
the MFC media 
types . 


T oolBook has become a mainstay of 
Windows developers in a hurry, and 
Asymetrix's new Multimedia Resource 
Kit does not disappoint, either. As it 
turns out, most of what's contained in the 
new software amounts to shells that call 
Microsoft's own Multimedia Extensions' 
dynamic link library (DLL) functions. 
The programming interface is well con¬ 
structed, however, and it lays a good 
foundation for both native ToolBook pro- 


Action (or any, for that matter) presen¬ 
tation. 

Beyond that unavoidable flaw. Action 
has one that I have trouble looking past: 
loading time. The README file warns 
that lengthy presentations may take a 
long time to load on some machines. I 
ran Action on a Tandy 4033LX Multime¬ 
dia (see below), and the load times for 
even my first two-scene test were outra¬ 
geously long. 

Action seems to do well with simple 
presentations (e.g., bulleted charts and 
graphics). I am even more impressed, 
however, with the output of software 
such as Brown-Waugh's Curtain Call. 
It’s tuned to helping ordinary people 
work style into their graphics. Action in¬ 
cludes a number of templates, some of 
them attractive, but I was able to produce 
much better looking output from scratch 
using Curtain Call and other presenta¬ 
tion tools (like Symantec's More on the 
Macintosh). 

All told, my reaction to Action is “I've 
seen better." Once you get your file 
loaded, Action may live up to its claim 
of helping you churn out presentations 
faster, but I think you would be better off 
investing in Curtain Call or waiting for 
some of the presentation graphics heavy 
hitters to take on multimedia capabil¬ 
ities. 



grams and applications prototyped in 
ToolBook and later moved to a more op¬ 
timal environment. 

The Multimedia Resource Kit starts 
with the basics—simple, direct interfaces 
to Microsoft Multimedia Extensions* 
DLL functions—and works up from 
there. Asymetrix's 87-page manual may 
not weigh much, but it's the most concise 
description I have seen of what it takes 
to create MPC applications. The heart 
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of ToolBook's multimedia muscle is 
MPC’s Media Control Interface, and 
Asymetrix handled support for this in a 
very elegant, “hands-off* manner, leav¬ 
ing it to the developer to build the com¬ 
mand/argument strings that are passed to 
the MCI handler. 

ToolBook was the first tool 1 picked up 
after breaking the seal on my first MPC 
system, and within 30 minutes l not only 
understood the basics of writing MPC 
code but had a working ToolBook appli¬ 
cation that combined CD audio with digi¬ 
tized voice-overs. This stuff works. 

By focusing on MCI, the Multimedia 
Resource Kit automatically supports ev¬ 
ery existing MPC media type, and all 
possible new types, without requiring 
you to purchase upgrades. And for those 
who are in a real hurry, Asymetrix 
throws in a sample book loaded (and I do 
mean loaded) with preprogrammed con¬ 
trols for most of the MPC media. There 
are even full-fledged control panels for 
CD and wave audio that you can build, by 
pointing and clicking, into your own ap¬ 
plications in seconds. I chose to create 
my own, of course, but more sensible 
people may be inclined to let Asymet¬ 
rix's engineers do the work instead . 

A hidden benefit of ToolBook is that it 
is a supremely extensible environment. It 
not only communicates with multimedia 
procedures through MCI calls, but it also 
leaves room to hook into any function 
that is contained in a Windows-compat¬ 
ible DLL. Those hooks don’t require ac¬ 
cess to the DLL source code, and, with 
some exceptions, ToolBook allows you 
to communicate with DLL-embedded 
functions on their own terms. It's not un¬ 
common to find ToolBook examples for 
complex Windows peripherals. My pet 
example is Fluent Machines' Fluency 
full-motion video board set. The demon¬ 
stration application is a ToolBook pro¬ 
gram. Fluency and many other multime¬ 
dia products ship with the ToolBook 
definitions you need to start writing use¬ 
ful programs right away. 

The only real drawback with Multime¬ 
dia ToolBook is one that has applied 
to ToolBook all along: Even on a fast 
machine, ToolBook can be slow. After 
working wkh it for a while, you begin to 
get a feel for where the bottlenecks are 
and how to keep your applications re¬ 
sponsive. But again, Windows is not a 
real-time environment, and its problems 
are exacerbated by an interpretive pro¬ 
gramming system like ToolBook, Even 
so, I found it irresistible. For now, there 
isn’t a better or faster way to get full-fea¬ 
tured MPC applications out the door than 
with Multimedia ToolBook. 


Tandy 

4033LX 

Multimedia 

Tandy’s 4033LX 
Multimedia is a 
standard 33-MHz 
386 system with a 
Sound Blaster Pro 
audio card, a 
Super VGA display 
adapter „ and a 
Tandy CD -ROM 
drive and 
interface card. 
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T andy was among the first to bring 
fully packed MPC systems to mar¬ 
ket. The company has built itself a repu¬ 
tation as a provider of systems that are 
solidly built and perform well. The 
4033LX Multimedia lives up to that tra¬ 
dition, with one exception (which IT1 get 
to later). 

The 4033LX Multimedia isn’t funda¬ 
mentally different from an ordinary 
4033LX-a 33-MHz 386, modular CPU 
card design, scant internal drive slots 
(two 3!^-inch and two half-height Sc¬ 
inch), one serial port, one parallel port, 
and one mouse port. What sets it apart is 
that the factory builds these systems into 
stand-alone MPC machines by adding 
Tandy’s CD-ROM drive and controller 
and a Creative Labs Sound Blaster Pro 
sound card. 

The big downside to manufacturers’ 
bundles is that you generally wind up 
missing something. In my case, the sys¬ 
tem lacked all documentation and DOS 
software for the Sound Blaster Pro, May¬ 
be it’s part of the deal Tandy struck with 
Creative Labs, but the manuals, program 
and demonstration disks, and even the 
Voyetra MIDI sequencer that are part of 
the normal Pro package were left out. 
Everything needed to run the board 
under Windows was there, however, and 
all was preconfigured and ready to run. 

When Tandy's smartly designed sys¬ 
tem boots up, it asks for the CD-ROM 
disc included with the system. This disc 
has several application demonstrations, 
but it starts with a series of digitized pic¬ 
tures that show you how to hook up your 
audio card and then segues into a Tandy 
demonstration that mixes audio, music, 


and Autodesk 3D Studio animation. It 
looks nice enough (once) and does a fair 
job of testing out the system and your 
audio connections. 

My system arrived from Tandy con¬ 
figured with 4 MB of memory and a 100- 
MB hard drive. That comes out to one 
wrong and one right, at least where de¬ 
veloping MPC applications is concerned. 
Tandy can’t be faulted here, but if you in¬ 
tend to write MPC programs, you will 
want an 8-MB system. The 100-MB hard 
disk, on the other hand, turned out to be 
just the right size, even for my demand¬ 
ing requirements. 

While the system performs well, there 
are a couple of key areas that need im¬ 
provement, One is something you should 
improve, and the other is Tandy’s re¬ 
sponsibility. Depending on how you in¬ 
tend to use your 4033LX Multimedia, 
you may want to invest in an accelerated 
graphics card (see “Tweaking Windows: 
New Adapters Boost Speed and Clar¬ 
ity,” January BYTE). Tandy bundles a 
512K Paradise VGA card, a popular and 
economical choice, but not a top per¬ 
former. 

The second performance issue is Tan¬ 
dy’s CD-ROM drive. Again, its design 
helps keep the cost down (and I do like 
the tack of need for the never-there- 
when-I-need-one CD caddy), but its seek 
time leaves much to be desired. If the 
drive’s sole purpose were to get from one 
audio track to another, I would say “So 
what?” but most of the work of CD-ROM 
is retrieving data. Once it gets there, the 
drive transfers data fast enough to satisfy 
MPC requirements. But when the drive 
is forced to seek, look out. I'm all for 
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The First Computer Postcard 
Deck Targeting the Exploding 
European Market!!! 

By the end of 1992, the European 
Community will be a $14 trillion 
market. In fact, behind the US, it's 
the largest microcomputer market in 
the world! 

If you are a BYTE subscriber in 
Europe, watch for the new 
EURODECK coming to you soon! 
The BYTE EURODECK contains a 
selection of state-of-the-art 
products important to you 
and your business. 



P Advertisers! 

The BYTE EURODECK offers you 
a unique direct mail approach 
to increasing sales in this fast- 
paced computer market. 

Circulation of the BYTE Eurodeck is 
targeted to 50,000 computer buyers 
in over 20 countries in Western 
Europe. Take full advantage of the 
benefits of the upcoming unification 
of Europe in 1992! For information 
on the next BYTE EURODECK, 
call Jim Bali today at 

603 - 924 - 2533 ! 

Companies outside of North America, please 
contact your local representative. 
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using lower prices to get technology into 
the hands of the masses, and frankly 
there were only a few times when the 
drive's seek time became a major annoy¬ 
ance, But I did have that feeling more 
than once. 

So should you buy a prepackaged MFC 
system or roll your own? If you don't al¬ 
ready have a PC ready to upgrade, the 
difference in cost is relatively small. So 
it all boils down to convenience. If you 
like the idea of having everything in¬ 


stalled for you at the factory, even though 
that means you don't get some manuals 
and software you might get otherwise, 
get the Tandy (or one of the other stand¬ 
alone MFC systems). In return, you'll 
have one-stop service for everything in 
the machine. On the other hand, if you 
want to spend a little more for a system 
that performs a lot better, build from 
components and include a Windows ac¬ 
celerator board and a faster CD-ROM 
drive. 


Creative 
Labs' Sound 
Blaster Pro 

Creative Labs J 
MFC Upgrade 
Kit, shown here 
with an internal 
CD-ROM drive 
(the microphone 
and headphones 
are not 
included). 



M ac users once kicked sand on the 
poor PC victims who lacked digi¬ 
tized sound and music. Creative Labs 
helped change all that, and its latest 
sound card, the Sound Blaster Fro, is fast 
becoming one of the leading sound 
boards for MPC systems. 

The Sound Blaster Pro is, first and 
foremost, an audio card. In that role, it 
has some pretty respectable specifica¬ 
tions that mesh perfectly with MPC re¬ 
quirements: 22 simultaneous voices of 
FM (a method of sound synthesis popu¬ 
larized by Yamaha) synthesized sounds; 
two channels of direct digitized audio 
I/O, with sample rates of from 4 to 44 
kHz (8-bit); a software-programmable 
audio mixer that provides control over 
levels of on-board audio as well as CD 
audio, external line/microphone, and 
master volume; and a 4-watt-per-channeI 
(at 4 ohms) stereo amplifier. 

Beyond its ability to create and control 
sound, the board also has MIDI input and 
output ports (with an optional cable), an 
IBM-compatible analog joystick port, 
and a CD-ROM controller. This card, 
plus a CD-ROM drive and Windows with 
Multimedia Extensions, is an MPC up¬ 
grade kit. Creative Labs sells it that way, 
CD-ROM drive and all, which makes it 
very easy. 


Before I talk about Creative Labs 1 full 
upgrade kit, I'd like to focus for a mo¬ 
ment on the board itself. The Sound 
Blaster Pro's roots are in the video game 
realm, so this board is not going to put 
synthesizer companies out of business. 
The FM synthesizer on this board is 
functional and is capable of producing 
some nice sounds, but most of T the sounds 
are rather thin and, well, something like 
what you would get from a $100 depart¬ 
ment-store portable keyboard. 

I may be fussier than the average con¬ 
sumer in this regard, but I can't imagine 
banking my company's image on a musi¬ 
cal soundtrack that makes the audience 
squirm in their seats. My view of the in¬ 
ternal FM sounds is that they exist for 
convenience. If you plan to use the MPC 
MIDI facilities, the FM synthesizer on 
the Sound Blaster Pro will give you a 
convenient preview of your work. Then 
avail yourself of a Roland Sound Canvas 
or similar external MIDI sound module, 
push a few buttons on a Windows con¬ 
trol-panel dialog box, and record or pre¬ 
sent your music in a way that will impress 
rather than amuse . 

The Sound Blaster Pro's digital audio 
capabilities are expansive. The top sam¬ 
pling rate is 44.1 kHz, which is more 
than enough to capture all the sounds in 
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Why Pay More for 
Advanced ItavoLOGY? 


AJronics offers you more for your hard-earned dollar. Highest quality 
components; customer service and technical support second to no other! Systems 
designed to overt obsolesence and protect your investment dollar. Motherboards 
designed with upgradeahility in mind\ 


We've been first since 1985 L Jhe very first AT-compatible; the first 486/50 
on the market. Mar for dollar and feature for feature , no competitive system 
available today can match the ATronics line for technology, quality and value. You 
owe it to yourself to check our prices. Call us today! 



Available os a kit hr your existing 3. J" IDE 
hard disk hr just $69,00. 


120MB Removable IDE Hard Disk 

If You've been looking at 
Bernoulli or SyQuest for 
(movable media, AJrncs con 
provide n better solution, one that offers the 
ultimate in unlimited data storage, security, backup 
and transportability. 

* BOMB, 200MB & 300MB » Completely DOS 

IDE drives g variable compatible 

* Mo special drivers required * Free podded 

* Keylock security cmying case 




Superior performance from a truly portable 
and affordable system! 


Systems Proudly Made in the USA! 

ATI-386/33 

* 33MH280386 £ f P/IF 

* 64 X cache ^ I 

* 1MB DRAM */*# * 

* 120MB IDE hred drive 

* 1.44MB «1.2MB drive 

* 1024 X 76-B SVGA cord 

* SVGA monitor LI074X768) 

* 2 serial and 1 parallel port 

* 101 enhanced keyboard 

* Baby A! case 

ATI-486/33 

:ST $2095 

* 4mb um ^ 

* 120MB IDF had disk 

* 1.44 MB ot 1.2MB drive 

* 1024 X 766 SVGA cord 

* SVGA monitor f 1024 X 76BJ 

* 2 send and 1 parallel pent 

* Ifll enhanced keyboard 

* Baby AT case 

SOMHz-486 

* 50MHz mm AIM 

* 256K0Khe 1 ill l 

■ riUQ no ALA 

* -qJnB UKM1 

* 120MB IDE hard disk W PfTO 

* 1.44 MB w 1.7MB Am 
■ 1024 X 76B SVGA card 

* SVGA monitor fl 024X768) 

* 2 serial and 1 parallel port 

* 101 enhanced keyboard 

* BohyATcase 

Qvatily: U.S. designed and mode since J 98S, On-Site Service: Avukbh; Oritmited technical phone support included. 


;i86SX-20Milz Notebook 


• 2QMH* 386SX CPU 
- 2MB DRAM, 4MB optional 

• MO X 480 LCD VGA 
sawn, 32 shades of gray 

■ Dimensions: JL6"xl r*2" Weight U Is. 

■ 2QMB bard disk standard; 40 £ 60MB aplkmof 

• 144M& floppy disk (hive 

• Free carrying me 

• Other options available at additional cost 





ATronics 

International, Inc, 

45G35 Nui'Uiport Loop EasL 
Fremont, CA 94538^6415 

Phone: 510-656-8400 
Fa\: 510-656-8560 
Hours: 7 am to 5 pm PST 


[QUIStDE CALIFORNIA ONLY) 

1 - 800 - 488-7776 
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the audible spectrum. Again, don't ex¬ 
pect digital-audiotape-quality audio 
from this 8-bit digitizer, but if you've got 
the disk space, the Sound Blaster Pro has 
the ability to capture and replay very nice 
digitized sound. The lower sampling 
rates are a boon for audio voice notes 
(taking up very little space), the middle 
range is perfect for even presentation 
voice-overs, and the top rate will handle 
music with minimal distortion* 


There isn't much more to say about the 
upgrade kit that comes with the CD- 
ROM drive. It works, it comes with a fair 
assortment of free CD-ROM titles, and 
the drive itself seems to seek good and 
fast compared to the Tandy. The drive 
isn't top-of-the-Iine—the manual eject 
mechanism is slightly awkward—but it 
does what it r s supposed to* 

If the Sound Blaster Pro is used mostly 
as a delivery system for desktop applica¬ 


tions, I can't recommend it more highly. 
It's a relatively inexpensive way to add 
good-quality digitized sound and medio¬ 
cre synthesized sound to a PC. I can rec¬ 
ommend the card for those who plan to 
use it for business presentations, but if 
you’re not pulling your music tracks di¬ 
rectly off an audio CD or digitizing them 
to disk, 1 suggest you invest in an exter¬ 
nal MIDI sound module to pick up the 
quality slack. 




Applied 
Optical 
Media’s 
Media Source 


Applied Optical 
Media’s 
MediaSource 
brings a huge 
library of digitized 
photos , music t 
and sound effects 
to multimedia 
producers. All 
items are cross- 
referenced in a 
keyword database . 


M ediaSource is a set of well-crafted 
CD-ROM collections of digital 
scanned images and audio files. Its visu¬ 
al half is what publications know as a 
“stock service'’—general-purpose im¬ 
ages, taken by professional photogra¬ 
phers, that you can copy and use in your 
computer-based presentations. Dozens 
of scanned images on this disc cover 
every imaginable category from arcades 
to zoos* I was generally impressed with 
the quality of the images* There wasn't 
any evidence of dark or washed-out im¬ 
ages, and the color was generally right on 
the money. Images are sized for display 
at 640 by 480 pixels—enough to fill a 
standard VGA screen. 

The audio files are a good mix of pro¬ 
duction music (the kind of tunes you hear 
behind TV and radio commercials) and 
sound effects recorded as MPC .WAV 
files. The quality of the recordings is 
good—there's no clipping or distortion— 
and the files sound about as good as 
MPC-standard 8-bit audio boards can 
sound. As for the musical quality, I got 
about what I expected: I couldn't wait 
to use some of the tunes, while others 
ranged, in my view, from mediocre to al¬ 
most amusing. But one man’s Beastie 
Boys is another man's Mozart. It was 
wise of Applied Optical Media to include 
so many different styles of music in this 


M icrosoft's Bookshelf reigned, in 
the days before MPC, as one of the 
more useful PC CD-ROM titles avail¬ 
able. This reference set has been updated 
to run under Windows and to take advan¬ 
tage of MFC’s multimedia prowess. 

The assortment includes just about 


everything you need to beef up your writ¬ 
ing: the Second College Edition of The 
American Heritage Dictionary, Bart¬ 
lett’s Familiar Quotations, The Concise 
Columbia Dictionary of Quotations, The 
Second College Edition of The Concise 
Columbia Encyclopedia, the Hammond 


collection. I was especially pleased to 
find such an impressive assortment of 
bridges, short musical segments that are 
used to accompany scene transitions and 
other similar visual effects. 


It might have been enough for Applied 
Optical Media to cram all the image and 
audio files it could onto a CD-ROM, but 
MediaSource includes a graphical appli¬ 
cation that lets you run simple database 
scans on the CD-ROM data* Every item 
on the disc has a keyword list associated 
with it, and the database program lets 
you use those cross-referenced keywords 
to zero in on specific images or sound 
files* Want to find a photo of an arcade 
and a .sound file to go along with it? How 
about a number of photos depicting medi¬ 
cal emergencies? These are there, and 
the MediaSource interface not only scans 
the database for keyword matches, but it 
allows you to browse through the images 
or audio files that match the search. 

I consider MediaSource to be an indis¬ 
pensable tool for anyone who plans to use 
MPC products to create computer-based 
presentations. Not only will it save you a 
world of time, but it will add a very pro¬ 
fessional edge to anything you create. 


Microsoft 
Bookshelf 
for Windows 

Microsoft 
Bookshelffor 
Windows includes 
useful reference 
volumes annotated 
with digitized 
audio and 
animation. You 
can search the 
entire library fora 
keyword or 
phrase. 
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If you write software, IBM wants 
to bring you to your senses. 


With sight, sound and motion, you can 
become a star in the biggest, fastest-growing uni¬ 
verse there is. A multimedia star in the universe 
oflBM and IBM-compatible computers. 

Working with IBM MultiMedia will be ex¬ 
citing. Just look at whats been done with the 
software, “Columbus: Encounter, Discovery and 
Beyond" and the “Illuminated Books and Manu¬ 
scripts" series. And think of the programs you 
can write combining interactive video, dazzling 


graphics and CD-quality sound. Think of the 
huge market potential that s barely been tapped. 
With your creativity and IBM’s resources, techni¬ 
cal and marketing support, the possibilities 
are endless. 

Yes, IBM MultiMedia is designed to appeal 
to all your senses. Especially your business sense. 


Call 1 800 426-9402 
to find out all the ways IBM 
can help. 
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Atlas, Roget's II Electronic Thesaurus, 
and The 1991 World Almanac and Book 
of Facts. I can't spend any time discuss¬ 
ing the relative usefulness of any of these 
volumes. What makes the Bookshelf 
special is its presentation. 

Microsoft Bookshelf was obviously 
carefully designed to be a good demon¬ 
stration of MPC features, and it works. 
One tip-off to the demonstrative nature 
of Bookshelf is that it allows you to skip 
right to the “good part”; you can browse 
through the animations, graphics, and 
audio files contained in the collection. 
The encyclopedia entry for refrigerator , 
for instance, includes an animation with 
synchronized audio that provides a glori¬ 
ous example of the proper application of 
multimedia: It manages to encapsulate 
the entire concept into several seconds of 
moving pictures and sound. While this 
obviously helps grab youngsters 1 atten¬ 
tion, don't underestimate its power for 
grown-ups, as well. 

In general, Microsoft Bookshelf for 
Windows makes excellent use of the 
functions that are added by MPC. Every 
entry in the dictionary has its pronuncia¬ 
tion clearly demonstrated by a speaker's 


M 

IT Microsoft 
Bookshelf was 
obviously designed 
to be a good 
demonstration of 
MPC features. 



voice, and some entries are accompanied 
by illustrations. The Atlas has an assort¬ 
ment of detailed maps and can play na¬ 
tional anthems. And selected quotations 
can be heard as well as seen. 

As you'd expect, the Bookshelf is en¬ 
dowed with impressive text-search capa¬ 
bilities that allow you to rapidly search 
any or all volumes in the set for combina¬ 
tions of keywords. Windows lends its text 


and graphical cut-and-paste facilities, so 
when you find that clip or image you’re 
looking for, it can become part of your 
work in seconds. 

My only disappointment with Book¬ 
shelf was an idealistic one. Once I grew 
used to having Bookshelf available, I was 
loath to swap its CD-ROM for another. 
Even though Windows lets you run multi¬ 
ple applications at once, you can only 
run one that requires its own CD-ROM. 
There's no easy solution (save CD-ROM 
changers), but Microsoft did its best to 
put all the standard reference materials 
you might need on one disc. 

Promises Kept 

I went on to look at many other MPC 
products in addition to the ones described 
here. Unfortunately, I can't discuss them 
all (at least not now). This first harvest 
is a bountiful one, and any skepticism I 
had about the practical worth of MFCs 
brand of multimedia faded quickly as I 
worked with one application after an¬ 
other. 

Multimedia technology is like most 
technology in general in that no one 
really needs it. I have made the case for 




It's never been easier to add 
external mass storage. In fact, if 
you can plug in a printer, you can 
install Backpack. Backpack 
connects to the parallel 
printer port of any PC 
compatible or portable 
without interface cards 
or tools! Backpack is 


available in 3.5" and 5.25" diskette, 
QIC 40 (40/ 120MB) 
and QIC 80(80/ 
250MB) tape, as 
well as hard drive 

Several computers 
can share one Backpack, so 


you can back up your work or take 
it home to another computer. So 
don't monkey around with 
difficuit-to-install drives. 
Call for full Backpack infor¬ 
mation today. 
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132 W. Lincoln Highway. DeKalb, IL 6 0 1 I S 815-756-3411 FAX 756-2928 
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ANY CAMERA 
ANY VCR 

ANY TV 


VGA VIDEO GALA 

The Complete Desktop Video Graphics Solution 


Step up to the next level of visual computing. 
Competing in the "90s means adding graphics 
to your work, 

VGA VIDEO GALA is a revolutionary new Super 
VGA board. In fact, it's three boards in one: 

❖ Super VGA board 

(ANY VGA Software). 

Live TV in a window 
(Video Frame Grabber). 

Recordable output to VCRs and TVs 
(Composite Video Output). 



With the press of a button, VGA VIDEO GALA wifi 
capture a video image (from camcorder, VCR, laserdisk 
player) and incorporate it into your work. Virtually ANY 
application will benefit: desktop publishing, word 
processing, presentations, data bases, illustration, 
animation and paint packages. Just as easily, 
VGA VIDEO GALA can be plugged into 
ANY TV monitor or VCR for display. 

Versatility. Performance. Value . 

The 3-in-l VGA VIDEO GALA. Enhance your 
image. At $595.00, it’s the only one to get. 
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Lewiston, New York 14092 U.SA 
Phone: (416) 497-6493 Fax: (416) 497-1636 
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the practical, serious use of sound and 
graphics in the past (see “Information's 
Human Dimension,” December 1991 
BYTE). If used well, multimedia is a 
wrapper for information that makes it 


easier to digest and retain. MFC brings 
together the tools, the standards, and the 
vendor support needed if multimedia has 
any hope of occupying more than the oc¬ 
casional desk. ■ 


Tom Yager is a BYTE technical editor who 
manages the Multimedia Lab. He is au¬ 
thor of UNIX Frogram Design and De¬ 
velopment for IBM PCs (Addison-Wes- 
ley 1 1991). He is on BIX as "tyager. n 
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Applied Optical Media Corp. 

1450 Boot Rd. 

WestChester, PA 19380 

(215)429-3701 

fax: (215) 429-3810 

MediaSource . $395 (per volume; 

nine currently available) 
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Asymetrix Corp. 

110 110th Ave. NE, Suite 700 


Bellevue, WA 98004 
(206)637-1500 
fax: (206) 455-3071 

Multimedia Resource Kit .. $300 

Multimedia ToolBook .......... — 5695 
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Creative Labs, Inc. 

2050 Duane Ave. 

Santa Clara, CA 95054 
(408) 986-1461 
fax:(408)986-1777 


Sound Blaster Pro .. 52 99.95 

MFC Upgrade Kit 

internal CD-ROM .. ... $849.95 

external CD-ROM . $949.95 
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MacroMind'Paracump, Inc. 

600 Townsend St., Suite 310W 
San Francisco, CA 94103 
(415)442-0200 
fax; (415)442-0190 

Action ............. $495 
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Microsoft Carp, 

1 Microsoft Way 
Redmond, WA 98052 
(206) 882-8080 
fax: (206) 936-7329 
Microsof t Bookshelf 

for Windows .. $195 
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Tandy Carp. 

700 1 Tandy Center 
Fort Worth, TX 76102 
(817)390-3011 
fax: (817) 390-2774 

4033LX Multimedia . $5499 

(with SVGA color graphics 
VGM 440 monitor , add $629) 
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Microcontroller. Microcomputer. 

”M egatel Wildcards provide PC functionality in a flexible, small format." 


Wildcard 88"’ 

* CPU dock to 10 MHz 

* Replaces full PC motherboard 

* Co-processor and BIOS socket 

* DMA. Bus. DRAM, Keyboard 
controllers 

All Wildcards are low power single + 5 
125 Wendell Ave.. Weston. Ont. 


Multi/10 

* On-board SCSI Host Adapter 
(supports up to 7 devices! 

* Floppy Controller (I.44M. I.2M) 

* 2 RS-232. I Parallel 1 RS-485 
multi-protocol serial port 

operation. 

N 3K9 Fax: (416) 245-6505 


VidlMem: 

* 640Kb User memory 

* Video/Colour LCD controls 
CCA. Hercules®. IBM® Mono: 
(runs LCD Panels) 

F or information on our represenkitim phase 
contact our head office at the number ftftow 

( 416 ) 245-3324 


Wildcard 63 and Megatel are trademarks of Megatel Computer Corp. Hercules is a tradcmari? of Hercules Corp. IBM ts a trademark of IBM Corp. 
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ViewSonic 


20-Inch 


These two new 1280 x 1024 ultra high 
resolution monitors will soon be in offices all 
over the world. That s because they’re so powerful! 

Consider this: Our 17" and 20" non-interlaced 
niicroprocessor-ennanced monitors will 
automatically adjust the image the way you want. 
There are 16 preset modes which can be 
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17-Inch 
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programmed by the end-user. With built-in memory, 
these monitors do what you want.,.and they doiit 
forget. Plus the crystal clarity and sharp focus on the 
non-glare, anti-static screen are simply unbearable. 
NO distortion and low radiation. The ViewSonic 1 
even has a flaV'sqtnre screen. 

The ViewSonic 7 (17") and ViewSonic 8 (20") 
feature a new level of high performance for desktop 
publishing, CAD/CAM and other graphics-intensive 
applications. They are designed for PCs, Mac II and 
Sun systems. 


StpErollm i, 1991 

Visit your dealer TODAY and see for yourself why ViewSonic 
monitors, from the 14 r ' to the 2G\ are becoming a standard in 
offices throughout the world, 

ViewSonic® 

12130 Mora Drive 
Santa Fe Springs, CA 90670 

(213) 946-0711 (800) 888-8583 Fax (213) 946-1618 

Al products and Etr.tnd names are trademarks of their respective companies 


INTERNATIONA.DISTRllJLTOiCi; Australia (0247&4777, Fax: 02-477-~561 ) ; Austria (04252-2700, Fax: 0452-51771; Canada <416-479-5525, Fax: 416-479-1834 and 60*2^-8561, Fax: 00-t 270. 10551 
(tommy (0431-548030, JFtaj 0431-5480366 and,05732-101032, Fax:05752- KU947) Hung Kong <3S9-8252. Fax: 343-6470): Italy (92 82442146, Fax: 02-8256003). Kara* (02-784-2015. Fax. Q£78gj 
2540): F$and (50• 120314, Fav 50-120314) Spain (03 410 2322, Fax: 03 UO 1178): Taiwan (d&2,48-i07 >, Fax 02- 1 if1-8238) -a*-- 
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COME TO MOSCOW! 


□ The ICP brings together people that influence and determine the major trends of information technologies it 
the USSR and world-wide 

D The ICP lets western companies obtain top-quality, first-hand information about the real and potential computei 
and software markets in the USSR 

G The ICP provides Soviet computer professionals with better access to products and technologies from the res 
of the world 


Scheduled Speakers: 

* Philippe Kahn (Borland) 

* Jerry Kaplan (Go) 

* Greg Herrick (Zeos) 

* Dick Williams (Digital Research) 

* Esther Dyson (EDventure Holdings) 

* Stewart Alsop (InfoWorld) 

* Ken Wasch (Software Publishers 
Association) 

* Fred Langa 

* and others- 


Topics: 

* Status of the USSR computer market; 
business opportunities 

* Future of PC market 

* Workstations market 

* Macintosh 

• UNIX applications 

• LAN policy 

• LAN practice 

• Windows and OS/2 market 

• Pen-based technologies 

* etc. 


If you’re a part of the emerging Soviet and east European computer industry, or if you want to learn more about doin* 
business with that rapidly-growing market, you need to attend the Third Annual International Computer Foruml 


SAVE MONEY BY 
PRE-REGISTERING 

The registration fee covers access 
to keynotes, sessions, presentations, 
exhibitions, cultural programs, 

3 lunches and 3 receptions. 

Register before March 31, 1992 
and receive the special 
discount rate of Just US$760. 

After March 31, 1992 

the normal fee of US$840 applies. 


RESERVE YOUR 
EXHIBITION SPACE 

Price Includes exhibition 
space Itself, labor for 
buNdlng the booth, power 
supply [220 volt. 50Hz), 
and furniture (tables, 
chairs, etc.). The fee Is 
US$3400 for each 9 sq.m. 
($2800 for the members of 
ICC). 


FOR MORE 
INFORMATION 

Contact the ICC at: 

Mall: 101813 USSR, 

Moscow, Proyezd Serova, 4. 
Fax/phone: 7-Q9M21-09-02. 

MCI ID: 439-1034. 

Internet: Ievon@staff. Icc.msk.su. 
San Franciseo-Moscow 
Teleport: ICC. 


JUNE 15-18, 1992 

WORLD TRADE CENTER, MOSCOW, USSR 








REVIEWS 


HARDWARE 


Apple’s Quadra 900 Sizzles and Dazzles 

TOM THOMPSON ’ 


The Quadra 900 s imposing tower 
case conceals a system capable 
of sizzling performance and dazzling 
graphics. The new tower also 
provides room for five NuBus slots 
and five drive bays . 



U nless you've been off the planet, 
you've caught Apple's intro- 
duction of its long-awaited, 
much-ru mored 68040- based 
Macs. The two systems are the 
Mac Quadra 700, a small desktop ma¬ 
chine, and the Mac Quadra 900, a tall, 
floor-standing tower. I wrote a detailed 
description of them based on a brief 
hands-on session in “A Peck of New 
Apple Macintoshes” in the November 
1991 BYTE. Naturally, 1 wanted to put 
the Quadras through a more thorough 
evaluation. I didn't have to wait long: 
Within days of the announcement, a 
Quadra was sent BYTE's way for review. 
The demand for these new computers 
was high enough that only the high-end 
Quadra 900 was available. 

There are only minor differences be¬ 
tween the Quadra 700 and 900: At the 
heart of both is a 25-MHz 68040 proces¬ 
sor and 1-MB ROMs that contain extra 
code to support 68040-specific features. 
The Quadra 700 packs this all into a Mac 
TTci case, along with two NuBus 90 slots 
and a single 68040 Processor Direct Slot 
(PDS). In fact. Ilex and lid users can 
step up to a Quadra 700 via a main logic 
board swap for $3499. The Quadra 900's 
larger case has more slots and bays for 
extra hard drives for those with demand¬ 
ing expansion or storage needs. 

Exteriors 

The Quadra 900 comes with the bevy of 
ports common to most Macs, including 
an Apple Desktop Bus (ADB) port for 
mouse and keyboard, two serial ports for 
LocalTalk network and modem connec¬ 
tions, a built-in video port, a microphone 
input port, and a DB-25 SCSI connector 
for peripheral devices. It also includes 
a built-in Ethernet port and two RCA 
sound-input jacks. Currently, the signals 
from these two jacks are mixed before 
being digitized, but an upgrade may be in 
the works to give the Quadra 900 stereo 
input capability. A third sound-input 
port located on the main logic board can 
accept CD audio from an optional, inter¬ 
nally mounted CD-ROM drive. 

Two things become apparent after a 
quick tour of the exterior. First, the reset 
and interrupt switches, concealed to the 


point of invisibility on other Macs, are 
large, prominent buttons here. Obvious¬ 
ly, Apple designers expect serious Mac- 
Folk to use this box, and they did not 
go out of their way to protect users from 
themselves. Second, there is a three- 
position security lock with a removable 
key. When the lock is in the “off” posi¬ 
tion, the machine is locked in a powered- 
down state. The “on” position allows the 
Quadra 900 to operate like a normal 
Mac. The “secure'* position disables the 
ADB port and SuperDrive floppy drive, 
so you can't disturb programs running 
on the Quadra unless you press the reset 
button. This provides a measure of secu¬ 
rity, but this setup could be improved if 
the programmer's switches were dis¬ 
abled as well. 


Hardware Details 

The basic Quadra 900 package includes a 
SuperDrive floppy drive and 4 MB of 80- 
nanosecond Mac Ilex RAM, but no hard 
drive. The cavernous tower case bouses 
up to four 5 *4-inch half-height drives 
and one 5 *4-inch full-height drive, so 
you can easily install a high-capacity 
drive from another vendor. 

The Quadra 900 uses two NCR 53C96 
SCSI controllers: One handles the inter¬ 
nal SCSI devices, while the other man¬ 
ages SCSI peripherals connected to the 
external port. The two buses are logical¬ 
ly connected, so you are still limited to a 
maximum of six SCSI devices. 

Because the Quadra can rely on the 
quality of its internal SCSI cabling, the 
internal 53C96 can transfer data at up to 
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APPLE S QUADRA 900 



Globa 
ReLea: 
comes in 
all shapes 
and sizes. 


Planting trees is one of the best 
and easiest ways to help reduce 
global warming and other 
environmental problems. You 
can make a difference right 
now by calling our special 
Action Line — 
1 - 900 - 4204545 . 

The $5.00 charge actually pays 
for planting a tree and we’ll 
also rush you detailed 
information on Global ReLeaf. 
Take action now. 


1 - 900 - 420-4545 


Gh©BAL 

REtLEAF 


A program of The American Forestry Association 
Citizens caring for 
trees & forests since 1875 
P.O. Box 2O0O h Washington, DC 20013 


ACTION SUMMARY 


■ WHAT THE QUADRA 900 fS 

A high-performance, 25-MHz 
68040-based Macintosh. 

■ LIKES 

Fast disk, math, and video 
operations. Plenty of Nu Bus slots, 
abundant hard drive bays, and ◦ 
300-watt power supply to support 
the power demands of a fully 
configured system, 

■ DISLIKES 

Compatibility problems require 
that you upgrade some of your 
software. The programmer's 
switches aren't disabled when 
the key is in the "secure'' position. 

■ RECOMMENDATIONS 

This machine is suitable for those 
who need a powerful workstation 
for graphics, image processing, 
CAD, and complex simulations. 

In the future, the Quadra's security 
features will make it useful as a 
process or transaction server. 

■ PRICE 

$8499 

■ FOR MORE INFORMATION 

Apple Computer, Inc. 

20525 Mariani Ave. 

Cupertino, CA 95014 

(400)996-1010 

Circle 1225 on Inquiry Card. 



5 MBps, while the external 53C96 is 
limited to 4 MBps. These higher transfer 
rates translate to faster hard disk perfor¬ 
mance. The separate external bus helps 
to minimize high-speed signal problems 
among peripherals, eliminating the Mac 
ITfx’s infamous “black terminator” that 
held noise-reducing filter capacitors. 

Inside the Quadra 900 are five NuBus 
90 slots and one 68040 PDS, There are 
12 SIMM sockets so that you can expand 
the memory to 64 MB. Six video RAM 
SIMM sockets can expand the video 
frame buffer to 2 MB, which enables the 
built-in video to support 24-bit-deep dis¬ 
plays on 16-inch monitors. This frame 
buffer memory is directly connected to 
the 68040’s buses, which makes for 
rapid screen drawing. 

The Quadras use an enhanced version 
of the Apple Sound Chip, now called the 
Enhanced Apple Digital Sound Chip. 


The EADSC has important new features, 
such as a record mode for sound input 
(which requires the assistance of an A/D 
converter), real-time hardware decom¬ 
pression of stored sounds, hardware sam¬ 
ple rate conversion, and 16-bit digital 
serial output. Missing is the four-voice 
synthesis capability found in the ASC. 

While the EADSC can handle 16-bit 
data, the Mac OS doesn’t support this ca¬ 
pability. The chip still uses 8-bit digital 
sound. However, the EADSC, along with 
improved analog sound circuitry, pro¬ 
vides a bandwidth of 16 kHz. That’s up 
from the 7,5-kHz bandwidth provided by 
existing Macs, and it’s apparent that the 
Quadra 900’s acoustic range, along with 
its CD audio input, makes it a significant 
machine for multimedia applications. 

life with Quadra 

The review system I had came with 4 MB 
of RAM and an internal 160-MB hard 
drive. Extra-Jong monitor, power, and 
ADB cables let you park the Quadra 
under your desk, and a large speaker en¬ 
sures that you hear sounds generated by 
the Quadra even from across the room. 
When you start the machine, the im¬ 
proved sound capabilities become ob¬ 
vious: The boot-up hardware test tune 
sounds like an entire orchestra rather 
than the usual lone electronic banjo. 

The display’s drawing speed is dra¬ 
matic, with brisk screen response on a 
13-inch AppleColor RGB monitor. In 
order to get a taste of the faster video and 
improved sound, I connected an Apple 
CD-ROM drive to the Quadra and ran 
Reactor’s Spaceship Warlock, an inter¬ 
active movie CD. The results were awe¬ 
some: smooth graphics with superb 
sound, even though the data was coming 
from a CD drive. 

I connected the Quadra directly into 
BYTE’s Ethernet network using one of 
Apple’s Thin Coax Transceivers. The 
hookup was almost as simple as a Local- 
Talk connection: Move a few cables and 
you’re set. The Ethernet copy operation 
of BYTE’s 17-MB application bench¬ 
marks moved smartly from a Mac Ilci 
with an Asante NuBus Ethernet board to 
the Quadra. Faster network transfers are 
welcome perks, since you can expect 
Quadras to regularly move large amounts 
of information across networks. 

I tested the Quadra’s performance 
with new versions of the BYTE Macin¬ 
tosh benchmarks that include timing per¬ 
formance with a suite of newer applica¬ 
tions (see the figure). The Quadra 900, 
at 25 MHz, outgunned a 40-MHz 68030- 
based Mac Ilfx by 20 percent to 30 per¬ 
cent on many applications. The Quadra 
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when it Comes to 
Math coprocessors 

WE CHOKE IS SIMPLE! 



HIGH PERFORMANCE LOW POWER CONSUMPTION HIGHEST SPEED GRADES 




Average Consumption (mA) 
with Cock Running at Full Speed 




IIT 2C87 
3C87SX 



1 _| 

40 MHz 


20 MHz 


1 II II 

25 MHz 




387 

16 MHz 

20 MHz 

25 MHz 

| 33 MHz | 

r L ", d r 287 
Competitor 1 

8 MHz 

10 MHz 

12 MHz 


387SX 

16 MHz 

20 MHz 




VALUE 



. Guaranteed 100% Compatibility with all 286,386 
' and 386SX systems 

J Warranteed For the Lifetime of Your System 
/ Free QAPlus and POWERMETER Software 


Test results obtained on a 20 MHz 386SX system 


The IIT logo is a trademark of Integrated Information Technology, Inc. (IIT). QAPlus and 
POWERMETER are trademarks of DiagSoft, Inc. 

All other trademarks are of their respective companies. ©1991 IIT. All rights reserved. 


Coll now for more information 
800-832-0770 
408-727-1885 


mm- INTEGRATED 
Will 11 INFORMATION 
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APPLE’S QUADRA 900 


MACINTOSH BENCHMARK INDEXES 


Quadra 900 

Mac life 
Mac SE/30 
Mac Classic II 


« Worse APPLICATION-LEVEL PERFORMANCE Better ► 


1.6 j 1.2 3.6 2.9 

3.2 

9.6 

1 9.3 31.4 





^ .1 


l 

29.4 

1 M 

m un 

J 


13.0 

7,0 


□ Word I I j I I [ | I Graphics p7[ Scientific' 

Processing LJ OTP 1 — I Database LJ Development I_ I Application L_J Engineering L_J Spreadsheet 


CPU 


* Worse Better ► 


Quadra 900 

Mac llfx 
Mac SE/30 
Mac Classic II 



FPU 



Disk 


< Worse Better ► 


1.5 


] 


Video 


< Worse Better ► 



Not surprisingly, Apple *s top-of-the-llne Quadra 900 delivers 
top-of-the-line performance. Most scores were outstanding— 
significantly higher than those of the Mac llfx. Unfortunately, 
incompatible versions of major applications mandated 
disabling the 68040’s cache on BYTE’s DTP and Word 
Processing application benchmarks, so performance on these 
applications is below par. See the text for details. 


All machines were tested uang System 7 0.1 
Except for the Dhrystone test, all results are 
indexed. For each test, a Mac Classic II = 1. and 
higher numbers indicate faster performance, The 
floating'pothl benchmarks use Ihe SANE library. 
Comprehensive lest results and detailed 
configurations are avertable for all machines on 
request 


Dhrystone* 


Mac Quadra 900 

16.666 

Mac llfx 

10,000 

Mac SE/30 

3125 

Mac Classic II 

2000 


gets some of its performance boost by 
using the 68040’s cache in copyback 
mode. In this mode, cache information 
isn’t written to main memory until data 
is flushed from the cache. While this 
speeds processing, it can cause problems 
in keeping main memory in sync with the 
cache’s contents. 

Most Mac applications ran without 
problems on the Quadra: It was a relief to 
see that Adobe Illustrator 3.0.1 worked f 
as did White Knight 11.12, using Shiva’s 
network drivers to connect to a Shiva net¬ 
work modem. INITs such as Now Util¬ 
ities 3.0,1 and Suitcase 1.2.11 worked 
fine. A beta version of Timbuktu 5.0 
also worked, allowing me to view and 
control a Compaq 386 system running 
Windows 3.0 from the Quadra, 

Unfortunately, some major applica¬ 
tions suffered incompatibility with the 
Quadra 900, including Microsoft Word 
4.0, Microsoft Excel 3.0, and Aldus 
PageMaker 4.0. Each of these applica¬ 
tions crashes when confronted with the 
68040’s cache. 

Apple provides a short-term fix with 


a Cache Switch cdev that disables the 
cache. You suffer a huge hit in perfor¬ 
mance with the cache disabled: The Qua¬ 
dra’s word processing (Word 4,0) and 
desktop publishing performance (Page¬ 
Maker 4.0) plummeted to that of a 16- 
MHz 68030-based SE/30. The long-term 
fix will be to get the 3.0a maintenance 
version of Excel (the version I used for 
testing) and to upgrade to Word 5.0 and 
PageMaker 4.2 when they become avail¬ 
able. Some vendors rushed out electronic 
patches to make their products 68040- 
compatible: Symantec’s Think Technol¬ 
ogies division patched its compilers, and 
Berkeley Systems updated After Dark, 
to name a couple. 

For third-party device checks, I used 
an Irwin SCSI tape drive to restore some 
scanned images archived on DC-2000 
cartridge tapes* For the display, I in¬ 
stalled SuperMac’s Thunder/24 24-bit 
accelerated display board* Opening the 
Quadra 900’s housing is just a matter of 
pushing on two tabs on the rear and 
swinging the side of the case out* This 
provides ready access to the RAM SIMM 


sockets and NuBus slots. Once it’s in¬ 
stalled, the Thunder/24 board, like the 
Quadra’s built-in video, automatically 
senses the monitor’s screen size and con¬ 
figures the scan rate to match. With ac¬ 
celeration on, scrolling through the re¬ 
stored 24-bit scanned images on a 13- 
inch Apple monitor or a 19-inch Super- 
Mac monitor was boosted by a factor of 
six to eight times. A Quadra, when com¬ 
bined with the Thunder/24, makes for a 
powerful image-manipulation engine. 

Who needs a Quadra? With its high¬ 
speed processing power and improved 
floating-point performance, it makes an 
ideal CAD workstation. Professional de¬ 
signers creating complex artwork or im¬ 
age retouching will need its fast graphics 
capabilities. Its security features will 
also make it an ideal transaction or pro¬ 
cess server as System 7,0 applications 
evolve* M 


Tom Thompson is a BYTE senior techni¬ 
cal editor at large with a B. S. E.E. from 
Memphis State University. You can con¬ 
tact him on BIX as “tom_thompson." 
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REVIEWER’S NOTEBOOK 



New Outbound Takes 
On the PowerBooks 



The Outbound Notebook System is a 
comfortable traveling companion, but 
loose connections can lead to frustrating 
failures. 


F or the second time. Outbound Sys¬ 
tems has beaten Apple to the punch 
in the portable Macintosh arena. 
Outbound’s new $4099 Notebook Sys¬ 
tem shipped just before Apple’s barrage 
of PowerBooks (see “A Peck of New 
Apple Macintoshes,” November 1991 
BYTE). But a slight advantage in timing 
won’t be enough for the Outbound Note¬ 
book System Model 2030 if a few quirks 
aren’t ironed out shortly. 

With the Outbound Notebook System, 
Outbound has come to a licensing agree¬ 
ment with Apple that allows it to use 
Apple ROMs in its computers. Custom¬ 
ers buy a used Mac Plus as part of their 
purchase of Outbound’s notebook. 

The CPU of our Model 2030 Notebook 
System was a 20-MHz 68EC030, which 
is a 68030 without a memory manage¬ 
ment unit. With Mac Plus ROMs, the 
Model 2030 can’t take advantage of the 
68030’s MMU anyway, so Outbound 
spares some expense by leaving it out. 
Outbound had to create the glue code to 
make features such as the Apple Desktop 
Bus, power management, sound record¬ 
ing, and LCD work with Mac Plus 
ROMs. 

The new modular design of the 2000 
series lets you change the CPU and 40- 
MB hard drive in the field, which is a 
commendable feature. Unfortunately, 
the review machine exhibited hardware 


difficulties throughout the test period. 

After a few rounds on the phone with 
Outbound technical support, we got the 
system healthier by reseating ROMs and 
generally fiddling with connections. But 
considering how much jostling a portable 
takes, it’s scary to have such loose con¬ 
nections. 

The 20-MHz CPU and 68882 FPU 
position the Outbound’s performance 
squarely between that of Apple’s Power- 
Book 140 and 170 notebook systems. 
The PowerBook 140 offers a 16-MHz 
68030 CPU but no FPU, while the 
PowerBook 170 uses a 25-MHz 68030/ 
68882 combination. If you need extra 
processing power beyond what a Power- 
Book 140 supplies, give the Outbound a 
serious look. However, before you buy, 
check for sturdy connections. 

Unix Workstations 
Access Mac and PC 
Applications 

I f you’re moving to a Unix workstation 
from a PC or a Mac, or if you just want 
convenient access to applications on 
these systems, a couple of solutions now 
can ease the transition. XGator 1.0, from 
Cayman Systems, provides workstation 
(and other) users access to Macintosh ap¬ 
plications. Logicraft’s Omni-Ware 1.66 
offers workstation users access to DOS, 
Windows, and OS/2 applications. 

Both products make native applica¬ 
tions available to any qualified user on 
the network. In our tests, both products 
ran, with very few exceptions, even the 
most demanding applications without 
flinching. 

Once you connect, a “virtual screen” 
window opens on your workstation. With 
XGator, you see the Macintosh desktop; 
with Omni-Ware (and the optional VGA 
board), you get the equivalent of a VGA 
screen. 

Everything you type in the virtual 
screen window is sent to the application 
server as though it were a locally typed 
keystroke. Every time the application 
server’s Mac or VGA screen changes, 
those changes are shipped over the 
Ethernet to your workstation. In effect, 
your workstation’s keyboard, mouse, 
and display become wired to the remote 
Mac or PC for your entire session. 

XGator users need Ethernet, TCP/IP, 
Telnet, and X Window System server 
software. No special hardware or soft¬ 


ware is required on the remote system. 
Omni-Ware requires special software on 
the remote host, and therefore it will run 
only on workstations that are supported 
by Logicraft. 

Once it’s set up, XGator is ridiculously 
easy to use, and it runs almost perfectly 
under System 7.0 (aside from the 
MacTCP glitches, which will probably 
be fixed by the time you read this). This 
is one of those programs that, delightful¬ 
ly, does what it promises. 

Omni-Ware is highly compatible and 
adept at fooling applications into think¬ 
ing they’re dealing with ordinary DOS 
hardware. Logicraft’s software has a few 
not-so-shining moments. For example, 
programs that don’t use a DOS mouse 
driver (including some graphical pro¬ 
grams that run in protected mode) can’t 
see the mouse unless you use a special 
Logicraft driver. Overall, however, 
Omni-Ware proved itself to be stable and 
quite usable. ■ 

—The BYTE Lab 


Reviewer's Notebook provides new infor¬ 
mation—including version updates, new 
test data, long-term usage reports, and 
reader feedback—on products and prod¬ 
uct categories. 


ITEMS DISCUSSED 


Omni-Ware 1.66 

stand-alone version 

as tested.$8190 

Logicraft, Inc. 

22 Cotton Rd. 

Nashua, NH 03063 
(603) 880-0300 
fax: (603) 880-7229 
CircU 1226 on Inquiry Card. 

Outbound Notebook System 

Model 2030.$4099 

Outbound Systems, Inc. 

4840 Pearl East Cir. 

Boulder, CO 80301 
(800) 444-4603 
fax: (303) 786-8611 
CircU 1227 on Inquiry Card. 

XGator 1.0.$495 

Cayman Systems, Inc. 

26 Lansdowne St. 

Cambridge. MA 02139 
(617)494-1999 
fax: (617) 494-9270 
CircU 1228 on Inquiry Card. 
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Buy with 

Confidence 



In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity. The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, "A 
knowledgeable buyer will be a 
successful buyer/' These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

• How long has the company 
been in business? 

• Does the company offer 
technical assistance? 

• Is there a service facility? 

• Are manufacturers warran¬ 
ties handled through the 
company? 

• Does the seller have formal 
return and refund policies? 

• Is there an additional charge 
for use of credit cards? 

• Are credit card charges held 
until time of shipment? 

• What are shipping costs for 
items ordered? 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 

• State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name , model 
number , catalog number. 

• Establish that the item is in 
stock and confirm shipping 
date. 

• Confirm that the price is as 
advertised . 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E. 43rd St., 

New York, NY 10017 


MICROCOMPUTER 
MARKETING COUNCIL 

of the Direct Marketing Association, Inc 


• Obtain an order number 
and identification of the 
sales representative. 

Make a record of your 
order ; noting exact price in¬ 
cluding shipping , date of 
order, promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., New York, 
NY 10017. 





MMC 


@> Direct Marketing Association, Inc. 1988 























The Cream. 


The Crop. 




There are plenty of places to get information in this 
industry. Too many. But if you want the best quality 
information, there's only one that rises to the top: 
BYTE WEEK. 

BYTEWEEK is a weekly newsletter from the same 
professionals who produce BYTE Magazine. Each 
week, the most important news and information 
from the previous week is presented in a readable 
and concise manner. BYTEWEEK offers you what no 
other publication can: timely news on the rapidly- 
evolving computer industry as it happens with the 
interpretation and evaluation that only BYTE's 
experienced editorial staff can provide. 


Clip Coupon Here 

-Xr - 


Subscribe now and take advantage of a special 
subscription rate of $395 ($495 outside the US. and 
Canada], Your subscription to BYTEWEEK also 
includes a free subscription to BIX, BYTE's exclusive 
on-line conferencing system. Don’t miss this 
opportunity! 

For fastest service, call toll-free 1-800-258-5485 (in 
N.H., call 603-924-9281] and charge to a major credit 
card or we'll bill you. 


Evimm 



One Phoenix Mill Lane, Peterborough, NH 03458. 


BYTEWEEK offers a money-back guarantee if you are not completely satisfied. 



YES! Sign me up as a subscriber to the Cream of the Crop, BYTEWEEK at the special subscription 
rate of $395 a year for 50 issues ($495 a year outside the U.S. and Canada). 


Name_ 

Title _ 

Company_ 

Mail Address _ 
City/State/Zip _ 
Business Phone 


□ MasterCard Q VISA 

Q Check enclosed Q Bill me 

Card # _ 

Exp_ 

Signature_ 


One Phoenix Mill Lane 
Peterborough, NH 03458 



















































The World Standard 






Desktop Mapping 
Held Responsible 

For years organizations have had to 
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DAVID 

PEIELMAN-HAL1 


A Natural Solution 



T he expression “time flies” may seem common¬ 
place, but it is fax from trivial for a computer 
to understand. Computer evaluation of natural 
language is also far from trivial; it is useful for 
building truly user-friendly interfaces, auto¬ 
matic language translators, and query languages. This 
is the field known as computational linguistics, and it is 
as much related to compiler design as to the elements of 
grammar. 

The program that evaluates text for grammatical 
structure is called a parser . Parsers often use tokens, 
which are intermediate symbols that represent the ele¬ 
ments of the input. In natural language, these tokens 
often represent parts of speech, A sequence of tokens 
can abstractly represent the grammar of the input. The 
first step is determining the grammar, and for that task 
you need a natural-language parser. 

Parts of Speech 

To handle the phrase “time flies,” the natural-lan¬ 
guage parser could start by deriving the part of speech 
(PoS) of each word. To do this, it could have a dictio¬ 
nary lookup function (getPoSf)) that takes a single pa¬ 
rameter, consisting of the word under consideration, 
and returns its part of speech as a token. Possible values 
returned for “time” and “flies” might include the 
following: 

getPoS(time) —► noun 


getPoS{ time) verb 
getPoS (flies) -* noun 
getPo5(flies) -* verb 

To handle these PoS values, 
the computational parser has 
to be equipped with a set of 
grammar rules that authorize 
sequences of words that are 
linguistically sound. Certain¬ 
ly one of these sequences consists of a noun followed by 
a verb. In fact, the basic sentence consists of these ele¬ 
ments, and, therefore, you could assign the basic sen¬ 
tence word order based on a grammar rule of the form, 
“A sentence can be a noun followed by a verb.” 

Back us-Naur Form 

The rule “a sentence can be a noun followed by a verb” 
can be compactly expressed as S N V, I use this de¬ 
scriptive form (known as the Back us-Naur form, or 
BNF) along with simple abbreviations for the parts of 
speech (e.g., S — sentence, N — noun, V = verb) to 
describe the grammar for parsing natural language. 
The parsing grammar is a context-free phrase-struc¬ 
ture grammar (PSG), the key elements of which are as 
follows: 

* a finite set of grammatical categories, such as N 

and V 


Grammar and computer 
language parsing 
techniques make a C+ + 
program for evaluating 
natural language 
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ELEMENTS OF GENERALIZED 
PHRASE-STRUCTURE GRAMMAR 


1) S — - --- Start symbol 

2} NP f VP, PrepP -—— -—-—- Finite set of grammatical categories 

3) S NP VP | 

MP —► DET N ——- - Finite set of rewrite rules 

VP ADV V J 

4) Boy r dog, silly, girl, love, the, a f above Finite set of terminal symbols 


Figure 1: The rule set is context-free. It consists of rules specifying how the 
left-hand side can be rewritten as the right-hand side . The rules are specified 
using grammatical categories and lists of terminal categories (i, e., words of the 
natural language). 


* a finite set of rules specifying how the 
left-hand side (LHS) can be rewritten 
as the right-hand side (RH5) 

* a start symbol—usually an S for " sen¬ 
tence 

* a finite set of terminal categories that 
are the words of the language 

Figure 1 shows an example. With the 
context-free nature of this rule set, re¬ 
writes can take place regardless of the 
context in which the LHS appears. 

A deeper linguistic analysis of com¬ 
mon phrase and sentence structures 
shows that many other constructions are 
permitted in English in addition to the 
standard subject-verb-object word order. 
For instance, there is the structure of im¬ 
peratives. The command “Eat fruit” is 
clearly acceptable English, but it consists 
in its surface form of a S -► V N word 
order. 

Furthermore, such unusual phrasal 
constructions are permitted in English as 
concatenated nouns that act as modifiers 
instead of nouns. For instance, you 


HULE SET 

The rule set for a simple phrase- 
structure grammar. 


Rule 

Meaning 

SNR VP 

Sentence consists of 
a noun phrase followed 
by a verb phrase. 

NP DET NP 

Noun phrase consists 
of a determiner 
followed by NP, 

VPTVNP 

Verb phrase consists 
of a transitive verb 
followed by NP, 

DET the 

IMP they 

NP cows 

TV see 



would readily admit that “The Jones's 
evening car ride joke punchline” makes 
sense enough to be acceptable English, 
even though five words in a row are all 
nouns and you might never utter such a 
silly phrase. Nonetheless, this example 
shows that English sanctions construc¬ 
tions of the N -► N N type. 

So, the senses of the two-word phrase 
“time flies” rendered admissible by 
these grammar rules include the fol¬ 
lowing: 

* The commonplace meaning of “time 
moves quickly.” This invokes the 

S -* N V rule. 

* The command “to time flies,” as in 
“find out how long it takes for flies 
to do something.” This invokes the 
S^VN rule. 

* A breed of flies, as in the phrase 
“horse flies.” This invokes the N -+ 

N N rule. 

The computer parser encountering these 
two words would find each of these 
parses correct, depending on the gram¬ 
mar it was using. 

The Chart Parser 

Since I am looking at this question from 
the computer’s perspective. I'll design 
the parser that could yield the results I’ve 
just given. The type of parser that I will 
design is a chart parser, which gets its 
name from the chartfike object in which 
assertions about the developing parse are 
housed. 

This parser will proceed in a bottom- 
up fashion, which means that it begins 
with the input words (which are some 
portion of the set of terminal symbols) 
and recursively seeks to derive an LHS 
category from RHS values. The process 
is complete when the parser encounters 
the LHS category S (sentence). For ex¬ 
ample, if the PSG embraces the rules in 


the table at left, and you submit the sen¬ 
tence “they see the cows,” the parser re¬ 
writes each RHS value as shown in fig¬ 
ure 2. The steps in the process are as 
follows: 

• “they” will be rewritten as NP; 

• “see” will be rewritten as TV; 

■ “the” will be rewritten as DET; 

■ “cows” will be rewritten as NP. 

At this stage, the original sentence is 
represented as NP TV DET NP. Work¬ 
ing from the bottom up, the RHS cate¬ 
gory sequence DET NP can be rewritten 
to the LHS category NP, so a new stage 
evolves, consisting of NP TV NP. Now, 
TV NP can be rewritten as VP, and the 
resulting NP VP can be rewritten as S. At 
this point, since Fve spanned the entire 
input string of “they see the cows” and 
reached an S, the parse succeeds. 

The PSG has the power to handle most 
of the grammatical structures of natural 
languages, but it also has deficiencies. In 
particular, it is ill-equipped to handle 
syntactic ambiguity where, as I’ll show 
later, the parser does not know which to 
prefer of two authorized parses for a sin¬ 
gle input. The general utility of this ap¬ 
proach to parsing, however, has been 
well established, and with the addition of 
specialized linguistic tests, the PSG can 
handle many situations of grammatical 
ambiguity. 

More on the Chart 

The chart records assertions about the 
developing parse, and the assertions are 
taken from the PSG rules. There are two 
classes of assertion: those that have been 
confirmed and those awaiting confir¬ 
mation. 

At the beginning of a parse, only the 
initialization assertions have been re¬ 
corded; all others are still unconfirmed. 
Because all assertions originate from 
phrase-structure rules (PSRs), they rep¬ 
resent relationships such as “a sentence 
comprises a noun phrase followed by a 
verb phrase. ” When the RHS can be re¬ 
written as the LHS of a PSR (remember. 
I’m going bottom-up), the assertion that 
sanctioned that parse changes from un¬ 
confirmed to confirmed. For example, 
the assertion that NP TV DET NP NP 
TV NP is confirmed by the rule NP -*■ 
DET NP (the underlined symbols are the 
ones involved in the assertion). 

The newly confirmed assertion is then 
added to the chart. Eventually, all 
claims for the parse, both confirmed and 
unconfirmed, are recorded in the chart; 
they are stored as Edges—a C++ object 
that I’ll create for the parser. Since there 
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can be more than one correct parse, those 
parses that span the entire input sentence 
and satisfy the start symbol are suc¬ 
cessful. ? 

The beauty of maintaining a chart of 
all assertions lies in its practicality: De¬ 
pending on the grammar rules, a parser 
can frequently parse the same subsection 
of a sentence. For example, say the pars¬ 
er is working on the sentence “the horse 
raced past the barn fell,** and it has put 
these assertions 

• “the horse" is an NP 

* “raced" is a V 

in the chart* * Ff it fails to parse the sen¬ 
tence correctly the first time through, it 
won't have to reconfirm and re-add these 
assertions. It can merely check in the 
chart to see if they exist already, and if 
so, use them. 

A Category 

The chart parser uses an object-oriented 
design and is implemented using C + +. 
My object-oriented design for a chart- 
based parser begins with defining the 
classes Category and Category_Se- 
quenee* 

The Category class is the basic class 
to which LHS, RHS, and other parser 
objects belong* It constructs a basic 
Category object out of a string of 20 
characters, the maximum word length. 
LHS, RHS, grammar rules, and words 
of the input sentence are all instances of 
this basic class* It also defines operator 
tokens used for copying and comparing 
the Category objects. 

The Category_Sequence class is a 
singly linked list of CategoryNodes, 
each of which contains a Category and a 
pointer to the next node. The individual 
words of the input sentence together form 
an instance of a Cat ego resequence, as 
do the Categorys forming an RHS. You 
create the structure required for an RHS 
by appending a Category to the Cate- 
go ry_Sequence. An input sentence is 
also contained in this structure. Like the 
Category class, the Category_Se- 
quence class also defines operators for 
copying and comparing. In addition, it 
defines special overloaded and + op¬ 
erators that append either a Category or 
a Category_Sequenee to a Category^ 
Sequence* 

The access functions for Category^ 
Sequence are as follows: 

• first {)— returns the Category of 

the first node 

* rest () —returns the Category^ 

Sequence minus its first node 


PARSE OF SENTENCE 



Figure 2: Following the rule in the table, 
the sentence “they see the cows " is 
resolved to an S in four passes. 


* length ()—returns the length of the 
Category_Sequence; that is, the 
number of Categories in it 

* a Boolean check for an empty 
Cate go ry_Se que nc e 

* pop()— removes and returns the 
first Category in the Category^ 
Sequence 

The Chart class and the Edge class are 
related in that a Chart maintains the list 
of Edges in the chart parser. Each Edge 
contains an assertion from the parse* An 
Edge consists of four elements: 

* an integer Start value 

* an integer Finish value 

* a Tree that contains the parsing 
history that led to the Edge 

* a CategoryJSequenee, To Find, 
which represents the unconfirmed 
portion of an assertion. This 
quadruple is represented as Edge E = 
<Start,Finish,Tree,ToFind>. 

The Start and Finish values bracket 
the portion of the input sentence to which 
the assertion applies. A parse is not com- 
plete until the final assertion applies 
to the entire source sentence—in other 
words, until the Start value is 0, and the 
Finish value equals the length of the 
sentence. Any other condition represents 
a case where the parse covers only a por¬ 
tion of the input sentence. 

The Edge class defines member func¬ 
tions for copying; comparing; testing 
whether an Edge's assertion is con¬ 
firmed or unconfirmed; testing for com- 
binability (which tests whether two 
Edges can form one new Edge between 


them; this makes an assertion about a 
longer portion of the sentence); and a 
nonmember function for doing the actual 
combining of Edges, in accordance with 
the Fundamental Rule (described later). 
It also has access functions to return the 
various elements of an Edge, such as 
Start and Finish. Two Edge functions, 
canCombineWithQ and isActive{), 
relate to the creation of new Edges that 
are being added to the Chart. (More on 
these functions later.) 

The EdgeJList class contains a singly 
linked list ofEdgeNodes that comprise an 
Edge and a pointer to the next EdgeNode. 
Since the Edge_List is made of Edges, 
you can do anything to an element of the 
EdgeJList that you can do to an Edge. 
The Chart is constructed from an Edge_ 
List, so access functions add (push) and 
remove (pop) Edges from an Edge_List 
and determine whether an Edge already 
exists in a Chart (in which case it is not 
duplicated in a Chart). A member func¬ 
tion determines whether an Edge_List is 
empty* 

The Chart Class 

Understanding the Chart class is crucial 
to understanding how this parser works: 
The Chart constructor actually creates 
two Charts (i.e., Edge_List arrays), 
where the array size is set to the number 
of words in the input sentence. One of 
these arrays is called active_edges_ 
arr, because it will contain the Edges 
with unconfirmed assertions—Edges ac¬ 
tively seeking confirmation. The other 
EdgeJList is called inactive„edges_ 
arr, for the obvious reason that it will 
contain Edges with confirmed asser¬ 
tions. Henceforth, the position of a word 
in the input sentence determines where in 
the appropriate Chart object array it will 
be indexed. 

The Chart class also contains an in¬ 
teger value, last^pos, for sentence 
length, which is established at run time 
by determining the length, in number of 
words, of the input sentence. Using two 
Edge JLists helps optimize the parser by 
accelerating lookup time; the parser at¬ 
tempts to confirm an active Edge by 
matching the active Edge with an inac¬ 
tive Edge that corresponds in sentence 
position and PSR* 

However, if all Edges were housed in 
one chart, the search space would be 
larger, and an additional Boolean test for 
whether an Edge is active or inactive 
would have to be applied at every at¬ 
tempted matching; both of these condi¬ 
tions would slow down the parser appre¬ 
ciably. In fact, an implementation in Lisp 
took 146 seconds to parse a 14-word 
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TYPICAL TREE FORMATION 



Category 
Num Children 


Category 

Mum_Children 


Category 

Num_Children 


Figure 3: A Tree comprises a Category, an integer value indicating now many 
children the current Tree has, and an array of pointers to sub- Trees. 


sentence without this optimization, but 
32 seconds after this optimization— 
that’s roughly an 80 percent improve¬ 
ment in speed. 

The Chart class has the Boolean 
isln( ) test, which checks for the pres¬ 
ence of an Edge in a Chart, It also has 
the Boolean test for a successful parse* 
which seeks an inactive Edge spanning 
the entire input string and satisfying the 
goal (he., the start symbol—S—of the 
PSG) 

The Tree object is the third element of 
an Edge. A Tree comprises a Category, 
an integer value indicating how many 
children (more linguistically appropriate 
is daughters) the current Tree has, and 
an array of pointers to Trees that them¬ 
selves contain the children of the devel¬ 
oping parse, as depicted in figure 3, 

The Tree structure is used in an Edge 
for the confirmed portion of an asser¬ 
tion* The Edge was originally config¬ 
ured by Gazdar and Mellish as a quintu¬ 
ple, as follows: 

Edge E = <Start,Finish,Label, 

Found,ToFind> 


where Start and Finish are integers in¬ 
dicating what portion of the input sen¬ 
tence the Edge spans; Label is a Cate¬ 
gory indicating what LHS of a PSR the 
Edge pertains to; Found is a Category_ 
Sequence indicating what portion of an 
assertion has been confirmed; and To- 
Find is a Category_Sequence indicating 
what portion of an assertion has not yet 
been confirmed. 

As figure 4 shows, my renovation of 
the Edge replaces both the Label Cate¬ 
gory and the Found Category_Se- 
quence with a Tree, in which you can 
see that the history of the parse that gen¬ 
erated the Edge still retains these ele¬ 
ments. That is, a Tree comprises a Cate¬ 
gory, which is effectually the LHS 
label, and each child of a Tree has an 
RHS Category that, taken altogether, 
form the Found Category_5equence* 

These elements are housed in a Tree 
structure because this structure affords a 
means of maintaining the entire history 
of parse development that occasioned 
each Edge. The Tree structure currently 
allows a maximum of five children; this 
constrains the number of RHS Catego¬ 


ry® of any PSR to five Category ele¬ 
ments. Thus, at present, the parser will 
not accept a BNF rewrite rule with more 
than five RHS elements. 

Besides the Boolean comparators and 
access functions for adding and return¬ 
ing such Tree elements as children and 
Category, this object (and all objects 
discussed in this article) has user-de¬ 
fined output operators for writing ob¬ 
jects to standard output devices (e.g., the 
screen) or, through redirection, to an 
output file. 

Agendas and Rules 

The Agenda object is nothing more than a 
stack that comprises a list of Edges (Le., 
an Edge_List). There are access func¬ 
tions for pushing Edges onto and pop¬ 
ping (getNextO ) Edges off the Agenda. 
The function isln{) determines wheth¬ 
er an Edge is already in the Agenda and, 
therefore, prevents duplication of effort; 
another function determines whether the 
Agenda is empty of Edges; if this is the 
case, then the parser searches for a suc¬ 
cessful parse. The Rules object is re¬ 
sponsible for building the PSRs that con¬ 
stitute the grammar that is used by the 
parser. 

Two important functions that relate 
Rules to Edges are the Boolean function 
appliesToQ, which determines wheth¬ 
er or not a Rule applies to an Edge, and 
the apply () function itself, which ap¬ 
plies a Rule to an Edge, returning a new 
Edge that is pushed onto the Agenda. Ap¬ 
plying a Rule creates either a new Edge 
with an unconfirmed assertion that is 
based on the Rules, or an Edge with part 
or all of its assertion confirmed. If a 
Rule is found to apply to Edge E, then a 
new Edge, El, is created in which the re¬ 
sult of the application of the Rule is 
designated. 

Following Gazdar and Mellish, the 
“dotted rule” provides a means of desig¬ 
nating when an assertion has been con¬ 
firmed; a dot divides the confirmed 


a) 


hi 


ORIGINAL EDGE BY 
GAZDAR AND MELLISH 

Edge E = <^Start, Finish, Label, Found, ToFind^> 


RENOVATED EDGE 

Edge E = <T Start. Finish, Tree, ToFind J> 

v 

Integer 


Integer Category Category Sequence 


Combines 
Label and Found 
(see figure 1) 


C atego ry _Seq u ence 


Figure 4: (a) The original Edge and (to) its renovation, which replaces both the Label Category and the Found Category 
Sequence with a Tree. 
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Listing 1: A rule set for parsing, among others, the sentence "the nurses 
on the report see outrageous fortune * ” 

S NP VP 

NP N CONJ N 

N NURSES 

ADJ RED 

S S CONJ S 

NP NP CONJ NP 

N BOOK 

ADJ BLACK 

VP VP CONJ VP 

PP P NP 

N BOOKS 

ADJ YELLOW 

VP IV 

PP P ADJ NP 

N TRAVEL 

IV TRAVEL 

VP rv PP 

PP PP CONJ PP 

N ARROW 

IV TRAVELS 

VF TV NP 

ADJ ADJ CONJ ADJ 

N ARROWS 

IV REPORT 

VP TV NP PP 

CONJ AND 

N FORTUNE 

TV REPORT 

VP TV NP VP 

DET THE 

N FORTUNES 

TV HEAR 

VF TV PEL S 

DET A 

N REPORT 

TV SEE 

NP DET NP 

DET HIS 

ADJ OUTRAGEOUS 

IV SEE 

NP DET ADJ NP 

DET HER 

ADJ SILLY 

TV SUFFER 

NP DET ADJ NP PP 

NP HER 

ADJ BLUE 

IV SUFFER 

NP DET NP PP 

NP HE 

ADJ GREEN 

P ON 

NP ADJ NP 

NP THEY 

ADJ HEAVY 

P OF 

NP N 

N NURSE 

ADJ WHITE 

REL THAT 


(Found) portion from the unconfirmed 
(ToFind) portion of an assertion. Note 
that an Edge containing any unconfirmed 
portion is considered unconfirmed—that 
is, an Edge stilt actively seeking confir¬ 
mation* 

In the following sentence and quintu¬ 
ple Edge, 

0 they 1 see 2 the 3 cows 4 
<0,4,S,NULL, .NP VF>, 

you can see that this Edge asserts that an 
S will span the entire sentence from posi¬ 
tion 0 to position 4 and that the Found 
Category (i*e., the confirmed assertion) 
is empty or NULL, while the ToFind 
Category_Sequenee contains an NP 
and a VP. The dot before the NP indi¬ 
cates that nothing has been confirmed 
(there is nothing to the dot’s left) and that 
NP and VP await confirmation (to the 
dot’s right). 

Assume that the parser confirms an 
NP for this Edge. The resulting Edge 
would be 

<0,4,S,NP,NP.VP >, 

where the dot has moved to the right of 
the NP but the VP still lies to the right of 
the dot, awaiting confirmation. 

The Fundamental Rule 

Gazdar and Meliish describe the action 
of extending the confirmed portion of an 
Edge as the Fundamental Rule* They in¬ 
formally describe this rule by saying, “If 
an active Edge meets {as determined by 
sentence position] an inactive Edge of the 
desired category, then put a new Edge 
into the Chart that spans both the active 
and inactive Edges.” 

Formally, the definition states that if 
the Chart contains edges Edge E = 


<1,2,A,Wl, -B W2> and Edge El = 
<2,3,B,W1 B, .V2>, where A and B are 
Categories and W1 and W2 are Cate- 
go ry_Sequences, then add the edge 
Edge E2 = <1,3,, A,W1 B,.W2> to the 
Chart, The Finish of Edge E (Finish - 
2) matches the Start of Edge El (Start 
= 2). By the dotted rule representation, 
you can see that the dot has moved to the 
right of Category B in Edge El; there¬ 
fore, you can add a new Edge E2 as de¬ 
picted, spanning E and El, 

Initialization 

The task of initialization is to ensure that 
there are inactive Edges in the Chart. 
This is done immediately through a dic¬ 
tionary lookup process that places all 
possible confirmed assertions in the 
Chart for each lexical entry in the input 
sentence. Thus, for a sample sentence of 
“they see the nurses report,” and using 
the PSG provided in listing 1, you could 
initialize the Chart with the following 
confirmed assertions: 

NP -* they, 

TV -* see. 

DET -+ the. 

N ^ nurses. 

IV “► report. 

N -* report. 

This example illustrates the manner in 
which syntactic ambiguity can creep into 
the parser, for this simple grammar leads 
to allowable structures containing both 
verb and noun for the word “report,” As 
it stands, the parser would be obliged to 
accept both (or all) of the parses as cor¬ 
rect* 

The RuleLtsf 

The RuleList object contains an array 
of the Rules and an integer value that in¬ 


dicates how many Rules there are. This 
object has functions for reading in the 
file of PSRs and for adding the read-in 
Rules to the list of Rules kept in the 
RuleList* 

The parsing function passes messages 
to the objects, creating a list of Rules 
from the Rule! 1st file, then loading up 
the Agenda, and running the parse by at¬ 
tempting to apply the Rules to the Edges 
as the Edges are popped off the Agenda 
or found in a Chart. Once the Agenda 
has run out of work to do, the Chart that 
houses all the confirmed assertions is 
passed to a function that seeks a success¬ 
ful parse, as already defined. The source 
for the rules file is shown in listing 1. 

To Do 

There are improvements that could be 
made to this parser to optimize its per¬ 
formance and to regulate its ability to 
handle ambiguity. 

Can you think of a means for improv¬ 
ing the organization or retrieval of Edges 
within each Chart, active and inactive, 
that would not rely on sentence position 
alone, but perhaps also on PSR, Label, 
or other grammatical evidence? Would 
there be any sense to ordering the rules of 
the PSG to produce a hierarchy from 
most-likely-to-be-used to least-likely? If 
the parser encountered a successful 
parse on the first pass, is it plausible that 
this parse would be sanctioned by the 
more-likely rule? ■ 

Editor’s note: The complete source code 
for this application is written in Borland 
C++, Both the source code and the com¬ 
piled executable code are available in a 
variety of formats. See page 5 for details. 
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How much longer can you afford to wait? 


Create Overlaid Programs-Fast. 

BLINKER'", the world's first and 
fastest dynamic overlay linker, 
reduces your link time to seconds 
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requirements. Now you can use 
one linker for all your software 
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cally overlays DOS programs 
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Other major features include full 
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You know time is money, and link 
time is no exception. 


Free Demo 

To try our free demo 
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HOW DO YOU GET 
A JOB WITHOUT 
EXPERIENCE? 
AND HOW DO YOU 
GET EXPERIENCE 
WITHOUT A JOB? 


Most young people have one 
answer to this problem. They avoid 
it until they’re out of college. But 
they could be getting solid work 
experience while they’re still in col¬ 
lege. With your company’s help. 

And ours. 

We’re Co-op Education. A nation¬ 
wide program that helps college 
students get real jobs for real pay, 
while they’re getting an education. 

But we can’t do it without you. 


Those real jobs have to come from 
real companies. Like yours. 

For more information on how 
you can participate in this valuable 
program, write Co-op Education, 
Box 775E, Boston, MA 02115. 

Not only will you be giving stu¬ 
dents a chance to earn money 
and pick up the most valuable kind 
of knowledge, you’ll be giving 
yourselves a chance to pick up the 
most valuable kind of employee. 


Co-op Education. 

You earn a future when you earn a degree. 



A Public Service of This Publication ©1987 National Commission for Cooperative Education 
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Consumer Information Center 
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Pueblo, Colorado 81009 


A public service of this publication and the Consumer Information Center of the U S. General Services Administration. 
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ERGO 

VGA-MC 


S ince 1981, STB has been shooting down the competition with innovative expansion products for PCs. In that 
tradition, STB presents four new Super VGA Power Peripherals. 


Q PowerGraph ERGO-VGA 


* High screen refresh rates for 
"Flicker-Free" operation 

* InfoWotld Review Top Finisher, 1991 _ 

PC World Best Buy, 1991 r,S£ff iD l 


ERGO VGA-MC 


* Higher resolutions and High Color Super VGA 
for Micro-Channel Systems 

* High screen refresh rates for 11 Flicker-Free 11 operation 



# PowerGraph Combo 


• SuperVGA, disk controller, serial and 
parallel ports and mouse on one card 


• Logitech MouseMan included 


# MVP-VGA 


• 2 Super VGA video ports on 
one card 

• Windows and OS/2 multi-screen 
drivers available 


A ll video cards in the PowerGraph family use the same high-performance graphics chip to insure software 
compatibility. They provide resolutions up to 1024 X 768 and are compatible with the Video Electronics 
Standards Association (VESA] standards. In addition, all boards provide ergonomic, flicker-free operation in 
many video modes. PowerGraph family options allow each of the adapters to display hit-mapped images using 
up to 32,768 colors, or to greatly enhance the appearance of fonts and vector drawings using sophisticated anti¬ 
aliasing techniques. 


You Can't Miss With STB Power Peripherals 

STB Systems, Inc. • 1651 N. Glenville, Suite 210 • Richardson, TX 75081 

(214)234-8750 



STB Systems , Inc. 
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UNDER THE HOOD 



ROGER C. ALFORD 


How Interrupts Work 




O ur daily lives are filled with asynchronous 
events that vie for our time, interrupting the 
orderly, sequential plan for the day. The tele¬ 
phone rings; there's a knock at the door; the 
baby cries for a diaper change. You can't pre¬ 
dict their occurrence and plan them into your schedule, 
yet they must be accommodated. You could, of course, 
regularly check (or poll) for events—Is the phone ring¬ 
ing? Is someone at the door? Does the baby need to be 
changed?—but, clearly, that would be an inefficient use 
of time; it is better to let such asynchronous events cap¬ 
ture your attention as they need to. 

Similarly, your computer must respond to asynchro¬ 
nous events (e.g., keyboard presses, mouse move¬ 
ments, disk accesses, timer time-outs, and data com¬ 
munications). If the processor in your computer had to 
continually poll the various I/O devices, it would not be 
very efficient at doing the real work you ask of it. So to 
maintain efficient use of the processor's time, com¬ 
puters use interrupts to handle asynchronous events. 

Like people, a processor executes instructions in a 
scheduled, sequential manner until an interrupt re¬ 
quest (IRQ) occurs. When this happens, the processor 
drops what it’s doing and services the interrupt, and 
then resumes sequential execution where it left off. 

As for supporting interrupts, the conventional imple¬ 
mentation of today’s PC systems is lacking in some 
areas, but certain key problems have been overcome in 
the newer EISA and Micro Channel expansion buses. 


Following is a detailed look at Interrupt-processing 
how PCs handle interrupts. 

mechanisms in 

Interrupt Basics 

There are three general types systems 

of interrupts that can occur in 
a PC: hardware interrupts, software interrupts, and 
processor exceptions. Hardware interrupts are the 
focus of this article, but I'll describe the others as well. 

I/O devices electrically generate hardware interrupts 
to get the attention of the processor. The first PCs, of 
course, used Intel's 8088 processor, which has essen¬ 
tially the same functionality as the newer 286,386, and 
486 processors operating in real mode. AH these pro¬ 
cessors have two pins that are used for interrupt pur¬ 
poses: INTR and nonmaskable interrupt (NMI). 

Maskable Interrupts 

INTR is the conventional interrupt input to the proces¬ 
sor. This interrupt input is maskable, meaning that it 
can be enabled or disabled under software control. An 
interrupt enable flag (IF) in the FLAGS register enables 
INTR interrupts when set and disables them when 
cleared. With interrupts enabled, when the INTR input 
goes high, the processor completes its current instruc¬ 
tion and then responds to the IRQ with two successive 
interrupt acknowledge (INTA) cycles. 

The first INTA cycle is essentially a dummy to ready 
the interrupting device for the second INTA cycle. 

continued 
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STEPS INVOLVED IN PROCESSING AN INTERRUPT 


a) 

Type = 14h 

b) , 

-r * e _. J Interrupt'vector 

Type * 4 = 50b ( tableo ^ set 


0 

00054 

00053 

00052 

00051 

00050 

0004F 


xx 


20 


00 


34 


56 


XX 


xx 


xx 


00002 
00001 
00000 
Interrupt-vector table 


xx 


> ISR address = 2000:3456 
= 23456 


d) 

FLAGS — (stack) 
CS:IP-(stack) 

0—IF 

2000:3456—CS:IP 


e) 

23874 


23456 


1RET 


PUSH BX 


PUSH AX 


ISR end 


ISR start 


(stack)- 

(stack)- 


GS:IP 

FLAGS 


(a) Type byte received: type 14h; (b) multiply type byte by 4 to get interrrupt-veaor 
table offset (50h); (c) get ISR address (2000:3456) from interrupt-vector table 
(location 00050k); (d) push FLAGS register, Code Segment, and Instruction Pointer 
onto the stack, clear the interrupt-enable flag (IF), and branch to the ISR; 

(e) execute the ISR (at location 23456H), terminating with an IRETinstruction; and 

(f) restore Instruction Pointer, Code Segment t and FLAGS register from stack. 


During the second INTA cycle, then, the 
interrupting device must place an 8-bit 
interrupt-vector {sometimes called an in¬ 
terrupt-type) byte onto the data bus to 
further direct the processor's handling 
of the interrupt. In most systems, includ¬ 
ing PCs, a special 1C called an interrupt 
controller interacts with the processor to 
place the interrupt vector on the data bus 
at the appropriate time. 

When the processor recei ves the inter¬ 
rupt type from the interrupting device, it 
multiplies the value by 4 (by shifting it 2 
bits to the left) to create an offset into the 
interrupt-vector table. This table—which 
contains 256 4-byte entries (1 KB total) 
starting at the very bottom of memory— 
holds the addresses of the service rou¬ 
tines for the implemented interrupts. 
Note that a maximum of 256 distinct 
interrupts can be supported in this fa¬ 
shion* 

The processor now retrieves the 4 
bytes at the calculated offset in the inter¬ 
rupt’vector table to form a pointer to the 
interrupt-service routine; the pointer is 
in standard 80x86 segment:offset for¬ 
mat. After pushing the FLAGS register 
onto the stack and clearing the IF bit in 
the FLAGS register, the processor begins 
to execute the ISR. 

To keep problems from occurring af¬ 


ter returning to the interrupted program, 
the ISR has to save any CPU registers that 
it uses and restore them when it is fin¬ 
ished. An ISR generally terminates with 
an interrupt-return (IRET) instruction, 
which restores the FLAGS register from 
the stack (reenabling interrupts) and re¬ 
sumes program execution where it left 
off. The figure shows the steps that are 
involved in processing an interrupt after 
the interrupt-type byte has been re¬ 
ceived. 

Most systems have several I/O devices 
that generate interrupts, so it’s the re¬ 
sponsibility of external circuitry to com¬ 
bine the various IRQs into a single IRQ 
presented to the processor* To differenti¬ 
ate the various IRQs, a unique interrupt- 
type byte is returned to the processor for 
each different IRQ. The external circuit¬ 
ry must also prioritize the IRQs, so it can 
decide which type byte to return to the 
processor when multiple IRQs are simul¬ 
taneously active. 

An interrupt controller generally en¬ 
compasses all these features. In most 
80x86 systems, including all PCs, Intel's 
8259A (or a functional equivalent) Pro¬ 
grammable Interrupt Controller (PIC) 
does this job. 

The INTR input of the 80x86 proces¬ 
sors is level sensitive. When the proces¬ 


sor sees a high signal level at this pin, it 
considers that to be an active IRQ, If the 
IF flag is set in the FLAGS register, an 
interrupt will occur at the end of the cur¬ 
rent instruction. 

If an ISR reenables interrupts when it 
begins executing (as is often the case), it 
must first ensure that its own IRQ is no 
longer present at the INTR pin. Other¬ 
wise, a duplicate (or nested) interrupt 
will occur, causing a second instance of 
the ISR to be executed (interrupting the 
first instance of the ISR), then a third, 
and so on until the stack overflows. 

The interrupt controller helps here, 
too. It disables further INTR activations 
for the current IRQ—until the ISR indi¬ 
cates its completion by sending an end- 
of-interrupt (EOI) command to the inter¬ 
rupt controller. 

Nonmaskable Interrupts 
The processor's second interrupt input, 
NMI, is a nonmaskable interrupt, which 
means that software cannot disable the 
interrupt input. When NMI is activated, 
the processor internally generates an in¬ 
terrupt-type byte of 2; no INTA cycles 
are generated. 

Unlike the INTR input, the NMI input 
is edge sensitive. A low-to-high signal- 
level transition triggers the interrupt. 
Once the interrupt is processed, a con¬ 
tinued high signal on the NMI pin will 
not retrigger it; the signal must return 
low and then go high again to generate 
another nonmaskable interrupt. 

NMI has higher priority than INTR 
and is primarily intended for handling 
system-critical situations, such as a pow¬ 
er failure or a memory parity error. Even 
NMI can be overridden in a PC, how¬ 
ever, since an external circuit allows 
masking of the interrupt. 

Software Interrupts 

Intel provides an interrupt (I NT) instruc¬ 
tion that allows any of the 256 possible 
interrupt types to be generated by soft¬ 
ware* When an I NT instruction is exe¬ 
cuted, the processor treats it just like an 
INTR interrupt, except that the inter¬ 
rupt-type byte is specified by the in¬ 
struction, so no INTA cycles are needed 
to retrieve a type byte* 

The INT instruction has a higher pri¬ 
ority than the hardware interrupts, so if 
the INT instruction is executed at the 
same time that an NMI or INTR IRQ is 
received by the processor, the INT in¬ 
struction takes precedence. 

Processor Exceptions 

During normal program execution, a 

processor should proceed along without a 
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Your interface doesn’t have 



to be a straitjacket 


me ' 


C-scape is the most flexible 
■ interface package for text or 
graphics-based applications. 

All too often user interface management systems force 
you to program with your hands tied You do things their way 
or not at all. 

C-scape sets you free. It provides powerful features - 
scrolling windows, mouse support, menus, tea editors, help, 
data entry, etc. - yet lets you tie your own functionality to these 
objects without touching the underlying code. 

What’s more, C-scape's object-oriented architecture 
makes it easy to integrate with any other C library. So you aren’t 

locked into one solution. 


screens, test them, and then automatically generate complete C 
source code or binary screen files. 



Applications bu ilt with C-scape can 
run on PC*s*,* 


C-scape applications 
port without modification 
across DOS, extended DOS, 
OS/2, UNIX, MX, the X 
Window System, QNX 
and VMS. 

And since C-scape 
supports text and graphics 



. ..and on character-based terminals. .. 


Unlike many 
other screen managers, 
C-scape is a true 
windowing environ¬ 
ment Which makes it 
powerful enough to 
tackle the most 


demanding user interface requirements. 

C-scape is also so easy to use you can affordably build 
elegant new interfaces even for simple applications and databases. 

Prototyping and code generation are no problem. C-scape’s 
Look & Feel interactive screen designer lets you create full featured 


simultaneously, it’s a smart choice for users who want to add 
graphics to existing text applications. 

See for yourself why thousands of programmers worldwide 
use C-scape. Call for a 
copy today. And escape 
tire interface straitjacket 

Liant is the 

world’s leading supplier 
of open systems 
programming tools, 
languages, and 



...and under the X Window System. 


libraries. Call for your free Liant product catalogue. 


30 DAY MONEY BACK GUARANTEE. CALL FOR 
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80X86 PROCESSOR EXCEPTIONS 


Table 1: When it built the original PC, IBM assigned interrupt types that 
Intel had reserved for future use . That created grief for protected-mode 
operating systems , such as Windows and OS/2 , that must reprogram the 
Programmable Interrupt Controller to avoid conflicts. (ft — yes; O — no.) 


Processor exceptions 

Interrupt type 

8088/86 

256 

386/486 

Divide error 

OGh 

• 

• 

• 

Single step 

01h 

• 

• 

• 

Array bounds check 

05h 

0 

• 

ft 

Invalid opcode 

06h 

o 

• 

ft 

Device not available 

07 h 

o 

• 

ft 

Double exception detected 

08h 

o 

• 

ft 

Coprocessor segment overrun 

09h 

o 

• 

ft 

Invalid task state segment 

QAh 

o 

• 

ft 

Segment not present 

OBh 

0 

• 

ft 

Stack segment overrun 

OCh 

o 

• 

ft 

General protection violation 

ODh 

o 

• 

ft 

Page fault 

QEh 

o 

o 

ft 

Coprocessor error 

lOh 

o 

• 

ft 


care in the world. But of course, life is 
not always so wonderful, and problems 
can crop up. For instance, say a proces¬ 
sor is politely asked to perform a division 
operation, but the denominator is zero. 
Division by zero is, of course, illegal, 
and there is no value the processor can 
generate for the quotient. Instead, the 
processor generates an exception, which 
is an internal interrupt of a predeter¬ 
mined type. The divide-error exception 
is typeO. 

Functionally, the processor treats an 
exception exactly as it would a software 
interrupt, with the caveat that the inter¬ 
rupt type is defined by the specific ex¬ 
ception. The 8088 (and 8086) generates 
only the divide-error exception, while 
higher 80x86 processors can generate 
other exceptions as well, such as an in¬ 
valid-opcode exception. Table 1 shows 
the exceptions and the respective inter¬ 
rupt types for the 80x86 processors. 

Hardware Interrupts in a PC 

The 8259A FIC is the key to hardware- 
interrupt handling in PCs. PC and XT 
systems include a single 8259A that can 
handle eight IRQs (IRQ0-IRQ7), while 
AT (286, 386, and 486) machines have 
two 8259As to support 15 IRQs. One po¬ 
tential IRQ input is lost due to cascad¬ 
ing—the interrupt output of the second 
PTC (or the slave) goes to one of the IRQ 
inputs (IRQ2) of the first PIC (or the 
master) r 

The 8259A has all the desirable fea¬ 
tures of an interrupt controller. It priori¬ 
tizes its IRQ inputs; it allows the IRQs to 
be individually masked (enabled or dis¬ 


abled); it automatically tracks which in¬ 
terrupts are being serviced by the proces¬ 
sor (to prevent multiple occurrences of 
the same interrupt); and it automatically 
issues the interrupt-type (or vector) bytes 
to the processor during INTA cycles. 
The 8259A also allows its IRQ inputs to 
be configured as level-sensitive or edge- 
sensitive inputs. 

The 8259A’s Initialization Command 
Word (ICW) registers are configured by 
the system BIOS at initialization and nor¬ 
mally should not be changed. PC inter¬ 
rupts are configured as edge-sensitive. 
The high-order 5 bits of the interrupt- 
type byte to be returned by the PICs are 
also programmed into the devices by the 
BIOS. The PIC itself generates the 3 low- 
order bits, depending on which of its 
eight IRQs is active and has the highest 
priority. The master PIC (the only PIC in 
the 8088 systems) is programmed to gen¬ 
erate interrupt types 08 hexadecimal- 
OFh, while the slave PIC in AT systems is 
programmed to generate interrupt types 
7Qh-77h, 

IBM assigned the interrupt-type num¬ 
bers generated by the PIC in the original 
PC and erred by not adhering to Intel's 
guidelines. Intel specified the first 32 in¬ 
terrupt types (OOh-lFh) as reserved for 
current and future use by Intel proces¬ 
sors. A few of these were already as¬ 
signed, such as type 0 for the divide- 
error exception and type 2 for the NM1 
interrupt. Despite the warning, IBM as¬ 
signed interrupt-type values 08h-OFh to 
the PIC, resulting in later grief, as I will 
explain shortly. 

Of the PIC's Operation Command 


Word registers, OCW1 and OCW2 are 
used the most. OCW1 is the mask regis¬ 
ter for the eight IRQ inputs. Each bit that 
is set masks (or disables) the correspond¬ 
ing IRQ input, while cleared bits enable 
the corresponding input. 

OCW2 is primarily used to give the 
PIC an EOI command at the completion 
of an ISR (generally 20h—a nonspecific 
EOI command), so that the PIC can keep 
track of which interrupts have been pro¬ 
cessed and which are still pending. Once 
an EOI is received for an interrupt that 
was being processed, the PIC can allow 
any lower-priority interrupts to be issued 
to the processor. 

The Interrupt Request Register and 
Interrupt Service Register can be read by 
the processor to determine which inter¬ 
rupts are currently being processed and 
which are pending. Other PIC registers 
are used to facilitate the cascading of 
multiple PICs. Only one PIC can act as a 
master, while up to eight slave PICs can 
be supported. The interrupt output of each 
slave PIC goes to an interrupt input of the 
master PIC. In the case of PC and XT 
systems, no slave PICs are present, while 
AT systems have one slave PIC cascaded 
to the IRQ2 input of the master device. 

In PC systems, lower IRQ inputs have 
a higher priority; thus, IRQ0 has a higher 
priority than IRQ1, and IRQ 12 has a 
higher priority than IRQ 13. Note that, 
since the slave PIC is cascaded to the 
IRQ2 input of the master PIC, IRQO and 
IRQ1 have a higher priority than the 
slave PIC IRQs (IRQ8-IRQ15), while 
IRQ3-IRQ7 have a lower priority than 
the slave PIC IRQs. 

Table 2 shows the interrupt assign¬ 
ments for XT and AT systems. Note that 
some of the interrupts have fixed assign¬ 
ment to functions on the logic board 
(i.e., the system timer, keyboard, real¬ 
time clock, and math coprocessor), 
while the other interrupts are available 
on the expansion slots. Of the ones on the 
expansion slots, several are reserved for 
specific functions (such as IRQ6 for the 
floppy drive controller), while the others 
are available for general use by plug-in 
boards. 

Several general-purpose interrupts are 
commonly used for certain I/O func¬ 
tions. For example, serial port COM! is 
almost always assigned to IRQ4, while 
COM2 is assigned to IRQS. Many net¬ 
work adapters use IRQ2. Since the high¬ 
er interrupts (i.e., 1RQ10-IRQ15) were 
introduced only with the AT, they are 
present only on 16-bit expansion slots in 
ISA systems. The 8-bit slots have only 
the lower IRQs. Thus, boards designed 
to operate in 8-bit expansion slots are 
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To get the most out of C++, 
get the C++ with the most in it 




SYSTEMS 
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Class Derivation Trees 


Now there’s a better way to take full 
advantage of the power of C++. 
LPI C* + has all the 

features and tools you need to quickly produce robust and 

efficient C+ + applications. 

Most complete 
implementation 

LPI C +1 , a true 32-bit 
compiler, is a complete imple¬ 
mentation of TlxAnnotated 
C+ + Reference Manual specs. 

Which means you get multiple 
inheritance, nested types, 
protected derivations, and 
more—with no “sorry, not 
implemented" messages. 

Most compatibility 

LPI C ++ offers compatibility 

with efront 1.2,2.0, and 2.1, ANSI C, and Classic (K&R) C. 

Use existing C code and convert to C++ as your experience 
grows, or build new applications in C++. Our compiler does it all. 

Most efficient native code 

I j ant’s new optimizer and back-end teclinology produce 
object code that’s among the best in the industry. Optimisations 
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List of Classes 

Class browsing using LPI C" and Code Watch debugger 


include function inlining, loop induction, temporary object 
elimination, global subexpression elimination, and much more. 

Most powerful source-level debugger 

CodeWatch, our source-level debugger, comes bundled with 
LPI C 1 '* and provides an 
X/Motif window interface. 
CodeWatch helps you find 
bugs quickly with such 
sophisticated features as full 
C++ expression evaluation, 
class object evaluation, class 
browsing, and easy handling 
of overloaded functions. 

So get tine most out of 
your C++. Call today to order, 
or for more information. 

+44 (0)71 799 2434 
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Liant is the world's leading supplier of open systems 
programming tools, languages, and libraries. Call for your free 

Liant product catalogue. _ . . , 
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SPARC SunOS 
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INTERRUPT USAGE 

IN PC SYSTEMS 

Table 2: The sharing ofIRQ2 by network and VGA cards is one perennial 

source of interrupt conflicts for Windows 

users. 

IRQ Fixed assignment 

Normal use 

N M1 Mem or y parity er ror 

0 System timer 

1 Keyboard 

2 (9) 

General (often network, VGA card) 

3 

General (usually COM2 or COM4) 

4 

General (usually COM 1 or COM3) 

5 

General (XT hard drive, LPT2) 

6 

Floppy drive controller 

7 

General (usually LPT1) 

8 Real-time clock (AT) 

ID 

General 

11 

General 

12 

General 

13 Math coprocessor (AT) 

14 

AT hard drive controller 

15 

General 


restricted to using 1RQ2-IRQ7; the high¬ 
er-numbered interrupts are unavailable. 

An interesting situation arises with re¬ 
spect to IRQ2, TRQ2 was a general-use 
IRQ line on early PC and XT systems 
and was present on the expansion bus. 
When the AT was developed, however, 
1RQ2 was committed internally as the 
cascade input for the second (or slave) 
8259A and was, thus, no longer available 
to be placed on the expansion bus. To 
maintain backward compatibility with its 
earlier systems, IBM chose to use the 
new IRQ9 input on the slave PIC to oper¬ 
ate as the old IRQ2 input. Thus, in AT 
systems, the IRQ9 input of the slave PIC 
is routed to the IRQ2 pin on the expan¬ 
sion bus. 

With IRQ9 being substituted for IRQ2, 
AT systems generate a type 71 h interrupt 
when the IRQ2 expansion slot IRQ is as¬ 
serted, instead of the type OAh interrupt 
of the older machines. To achieve com¬ 
plete software compatibility with older 
machines, the INT 71h ISR branches to 
the INT OAh ISR address, thus respond¬ 
ing as if it were a true IRQ2 interrupt. 

Interrupt Sharing 

IBM failed to “teach” its PC interrupts 
to share. It is conventional in most com- 
puter systems to allow IRQs to be 
shared—that is, allow multiple devices to 
use a single IRQ signal. This is accom¬ 
plished by using IRQ drivers that have 
open-collector or open-drain outputs, or 
by using drivers with three-state outputs. 
In these cases, unlike in the PC, the IRQs 
are active when the request line is at a 


low-volt age (and low-logic) level. A sin¬ 
gle pull-up resistor keeps the IRQ line 
high (or inactive) when no requests are 
present. 

In the case of the open-collector/open- 
drain drivers, the outputs are normally 
in a high state, which is essentially float¬ 
ing, allowing the resistor to pull the line 
up to the 5-volt high logic level (or no 
IRQ), When a device wishes to request 
an interrupt, the driver output is pulled 
low, forcing the IRQ line to a logic low 
level, generating an IRQ. Using this ap¬ 
proach, multiple devices could potential¬ 
ly request an interrupt simultaneously. 
The ISR must then determine which of 
the devices are requesting an interrupt 
and service them accordingly. 

In the case of the three-state drivers, 
the outputs are normally in their disabled 
high-impedance state, where they are ef¬ 
fectively removed from the IRQ line. 
The resistor, then, pulls the line up to the 
5-V high logic level (or no IRQ). To gen¬ 
erate an IRQ, the output is switched to an 
active state at a low logic level, forcing 
the IRQ line to a low level. Again, multi¬ 
ple devices may simultaneously request 
an interrupt, and the ISR must determine 
which devices are interrupting and how 
they should be serviced. 

In contrast, interrupting devices in PC 
systems typically use active totem-pole 
drivers to drive the PC interrupts. If two 
totem-pole drivers connect to the same 
IRQ line and go to different states, bus 
contention occurs. The outcome is uncer¬ 
tain and is determined by which driver is 
“stronger.” 


PC users spend too many hours trying 
to resolve problems arising from con¬ 
flicting interrupt usage. Serial commu¬ 
nications are one notable sore point. 
Serial ports COM1 and COM2 are, for 
the most part, universally assigned to 
IRQ4 and IRQ3, respectively. The more 
recent COM3 and COM4 serial ports are 
also normally assigned to these same 
IRQ lines. The problem is, COM1 and 
COM3 cannot both be assigned to IRQ4 
simultaneously, and neither can COM2 
and COM4 be simultaneously assigned 
to IRQ3, 

The most common manifestation of 
this problem is when a computer already 
has two serial ports (i.e., COM1 and 
COM2) installed, and then an internal 
modem is installed, assigned to COM3 
or COM4 (with the appropriate corre¬ 
sponding IRQ line). Weird things often 
start happening when modem communi¬ 
cations are attempted. 

Four-port serial boards do exist that 
implement all four serial ports on a sin¬ 
gle board, including the appropriate cir¬ 
cuitry to allow sharing of the IRQ lines. 
Most drivers (ISRs), however, do not 
support multiple devices on one inter¬ 
rupt, so additional, special drivers must 
be used. 

Another common interrupt conflict is 
the use of IRQ2 by VGA video boards 
and by many network controllers. Since 
the video board interrupt was generally 
unused by most systems, it could be safe¬ 
ly disabled (usually by removing a jump¬ 
er on the video board). Windows 3,0, 
however, uses the video interrupt to per¬ 
form certain operations during the verti¬ 
cal retrace period, making the interrupt 
conflict a bigger problem. 

Novell offers a special driver, 
VPICDA.386, that replaces Windows* 
VFIC.386 driver and attempts to sort out 
which 1RQ2 interrupts are for the VGA 
ISR and which are for the network con¬ 
troller ISR. Of course, since the ISA bus 
is not designed for shared interrupts, re¬ 
liable operation cannot be assured. It is 
always best to change the network board 
IRQ line, if possible. 

Interrupts in EISA and 
Micro Channel Systems 

In addition to support for edge-sensitive 
interrupts like those found in convention¬ 
al ISA XT and AT systems, EISA systems 
also allow their interrupts to be config¬ 
ured as shared, level-sensitive inter¬ 
rupts. Thus, in EISA systems, multiple 
devices can share a single IRQ line, over¬ 
coming one of the big drawbacks of the 
conventional ISA interrupt structure. 

Similarly, the IBM Micro Channel 
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JIM POWELL 

ferns Instruments, 
Manager of Distributed Information Services 

Products: LAN Manager, SQLServer 
Windows, Microsoft Excel 

Servers Installed: 12 mainframes, 
3,500minicomputers, 500PC servers 

PC Workstations: 40,000 

Business Purposes; Marketing, finance, administration, 
manufacturing and office automation. 


Texas Instruments’ top executives get 
to the bottom line instantly with Microsoft 
client-server computing. 


Every business wants to know the bottom 
line Thanks to Microsoft’s client-server computing 
solution,Texas Instruments’ upper management 
sees it instantly Right on their own PCs. 

“PEOPLE DON’T JUST WANT ACCESS 
TO DATA. THEY WANT TO CREATE IT, 
CHANGE IT AND MAKE IT THEIR OWN.” 

They can also track inventory monitor sales, 
check raw material prices and find other informa¬ 
tion needed to make decisions. 

And that’s how Jim Powell likes it. Because 
as Texas Instruments’ Manager of Distributed 
Information Services, it’s his job to provide his co- 
workers with the computer support they need. 
And with Microsoft client-server computing, his 
job is a lot easier. 

Two years ago, a lot of people at Texas 
Instruments found the mainframes difficult to use 
and inflexible. 

So Jim started to look at possible solutions. 
He wanted to find a system that would utilize their 
existing equipment, allow MIS to rapidly develop 
applications, and provide the end users with an 
easy-to-use interface. 

He discovered Microsoft client-server com¬ 
puting was just what Texas Instruments needed. 


The Windows'" environment was placed on the desk¬ 
tops and Microsoft LAN Manager and SQL Server 
were integrated into the system. 

There were dividends right away 
Jim’s group was able to quickly develop client- 
server applications, like the executive decision sup¬ 
port system. Which means the users didn’t have to 
wait forever to get the computer support they 

“NOW I CAN PUT APPLICATIONS INTO THE 
HANDS OF PEOPLE THAT WOULDNT HAVE 
GOTTEN THEM OTHERWISE? 



needed. And with Windows, the information on the 
mainframes was easier to access. In short, Jim 
was able to get the right information, to the right 
people, the right way 

For a case study on 
Texas Instruments’ migra¬ 
tion to Microsoft’s client- 
server solution, call ■ 
us at (800) 992-3675, i r 
Dept. X32. We’ll tell f 
you how you can profit 
from their experience. 


Microsoft 


© 1991 Microsoft Corporation. All rig/tls reserved. Printed rn the L-.SA. Offer good Mly m the 50 Untied States. In the United State*, call (8001992'3675, Dept. X32. For information only: In Canada, call (H00) 5ti3’0048. Outside the United States and 
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systems use shared, level-sensitive inter¬ 
rupts to facilitate simultaneous IRQ us¬ 
age by multiple devices* Level-sensitive 
interrupts may also have a further bene¬ 
fit in the area of reliability, since an in¬ 
advertent glitch on an edge-sensitive IRQ 
line will be latched by the interrupt con¬ 
troller until serviced by the processor* In 
contrast, a glitch on a level-sensitive IRQ 
line will probably be ignored by the pro¬ 
cessor. Even if it does cause an interrupt, 
it is easier to recover from* 


Protected-Mode Interrupt Usage 

The PC interrupt operation described 
above is ail pretty straightforward, and it 
is typical of most computer systems. 
Things get much more complicated, 
though, when it comes to handling inter¬ 
rupts in protected mode on an AT-style 
system. 

The first problem arises because of 
IBM’s choice of interrupt-type numbers 
generated by the 8259A in the original 
PC (and propagated to successive genera- 



Acceding to 1 r ecti lit JllUft PC Matf azine ‘Yeti should buy 
1JPS prelection far Every server, wiring hub, and bridge or router 
on the network. Since you dont need excessively large tir 
expansive products...bach up networked clients too. 





■i 

71* 

5 

r ■ i 







1 t- 

■ ■ mr |j 

]■ B 

II ■ ■ | 


JVofrvY/r infra* 

Novell 

IBM LAN 
Server 

3-Com 

LAN Manager 
SCO Unix 
Banyan 
AppleShare 



Elimitva ting power problems with 3 
quality Uninterruptible Power 
Supply is the most dramatic step 
you can take towards increasing 
LAN uptime. Thecost-effecrivt 
Back UPS™ Series offers solutions for your 
laigjestsuperserver down to yoursrmllest 
router. With performance that has earned 
uninterrupted applause from users andeditors 
alike, ids no wonder that APC protects 
more LANs than any other brand of UPS. 
Call for a free LAN Protection Handbook. 


■ Intelligent LAN I Rack Mount, 

interface Extended Runtime, 117V 

models 

■ Full time surge pnme- 

riun and line filtering ■ AiJt atxujf PowitOilue^JO 

UPS monitoringsaftwarc 

■ l year warranty Novull-campaltbfc 

UPS monitoring boards 

The Back-UPS * 



Am erica n Power Conversion 



American Powor Conversion Europe 

4, ru&Sflirtl Claka Devil Is 
F-77105 Loflnes. France 


ZMV Models 

Application 

Back-UPS 400 

386, SX, 286 systems, joufm, bridges, hubs 

Back-UPS 6100 

File servers 

Baek-UPS 800RT 

Heavily configured servers, CAD workstations 

Back-UPS 120QVX 

Multiple servers, minis, tckxom systems 


phone 33 (i) 64 62 5900 
fax 33 (I) 60 17 8029 
in Europe 

401-789-5735 in USA 
401-7890710 Fax 


CJ99] Ml Fiiipimnb Rind. Wwm Kjaph.ii, HJ 02EH I 1 ru r.H. Si. Thih.uh dn Vlpr... TM4J Uf*T, CWw, Fimrr Hick UPS i. in APC 


lions)* The PIC outputs interrupt vectors 
in the range QSh-OFh, which are within 
the range Intel originally designated as 
reserved. The 286 and 386 processors 
use these interrupt types for various pro¬ 
cessor exceptions* 

To avoid this problem, operating sys¬ 
tems and environments that work in pro¬ 
tected mode, including Windows 3*0 and 
OS/2, reprogram the PIC to generate dif¬ 
ferent interrupt vectors {e*g., 5Qh~57h in 
the case of Windows and OS/2), The op¬ 
erating system then uses “mirrors” to get 
the appropriate ISRs to be executed for 
the various remapped interrupts* In pro¬ 
tected mode, the operating system pre¬ 
vents applications from writing directly 
to the interrupt-vector table. 

While the interrupt-vector table is 
used to specify the routing of interrupts 
in real mode, a similar Interrupt De¬ 
scriptor Table is used for this purpose in 
protected mode. Like the real-mode 
table, the IDT contains 256 entries, but 
in the case of the IDT, the inter rupt-type 
byte is multiplied by 8 instead of by 4, 
since each entry in the IDT has 8 bytes 
(to accommodate a larger addressing 
space)* Each IDT entry then points to an 
IDT descriptor (or gate) that, in turn, 
points to the ISR* While Windows 3*0 re¬ 
maps the master PIC to the 5Gh-57h vec¬ 
tor range when operating in its standard 
mode, the enhanced mode uses the 
386/486 virtual 8086 mode. This en¬ 
ables Windows to create a Virtual PIC 
Device that makes the master PIC vec¬ 
tors once again appear in the 08h-0Fh 
range to the application. 

Handling interrupts in a protected- 
mode environment is noticeably more 
complex than real-mode interrupt pro¬ 
cessing, and Windows interrupt process¬ 
ing is even further complicated by the 
fact that the interrupts are handled dif¬ 
ferently depending on which mode Win¬ 
dows is operating in. 

Interrupts are critical to the operation 
of PCs, allowing asynchronous events to 
be handled “in the background” as they 
occur. Knowing how PC interrupts work 
can help you resolve board functionality 
conflicts and allow you to develop your 
own interrupt handlers for special appli¬ 
cations. The interrupt-sharing features 
supported by EISA and Micro Channel 
systems indicate an important trend in 
next-generation PC systems; better sup¬ 
port for add-on devices, m 


Roger C. Alford, a BYTE consulting edi¬ 
tor, is president of Programmable De¬ 
signs, a Michigan-based electronics de¬ 
sign firm. He can be reached on BIX as 

i I _______ » 
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BE H SMITH 

Perl: 

Not Just for Unix 


D espite another BYTE editor's 
cruel jokes, T love Perl. Perl, in 
this case, is the programming 
language that was developed by 
the prolific Larry Wall, a se¬ 
nior scientist at NetLabs in Los Altos, 
California. 

Perl can generate utility programs that 
involve text parsing, file manipulation, 
and process control * This one language 
ties the utility of shell scripts to the Unix 
stream editor sed, the calculation and 
format utility avk, and the program flow 
control of C. In fact, Perl far outstrips 
any of those—and it is not limited to 
Unix. 

Although Perl appears to be an inter¬ 
preted scripting language, it’s actually a 
compiled language—sort of. At run time, 
the Perl processor scans the source pro¬ 
gram into a parse tree and then interprets 
the tree. 

This method runs much faster loops 
than does a traditional interpreter, yet it 
avoids the development steps of a stan¬ 
dard compiler. (You can force Perl to 
dump an image of itself while running a 
program and use the image as an execut¬ 
able binary.) 

Perl is amazingly fast, both for devel¬ 
oping utilities and for running them. In 


This utility language 
runs on Unix, DOS, 
and OS/2 machines 

many cases, it's faster than C. 

For example, 1 wrote a Perl program 
that parses downloaded “blink” files 
from BIX conference activity, maintains 
a file tree-based database of article “Ti¬ 
tles,” and breaks the articles into sepa¬ 
rate UseNet-style news files for reading 
with Unix news readers. The UseNet 
“Subject” is derived from the BIX 
“Comments” thread that is maintained 
in the “Titles” database. The Perl pro¬ 
gram is a mere 100 lines long, and it can 
process a 3000-line file in approximately 
40 seconds on a 33-MHz 386-based ma¬ 
chine* 

Another Perl program (60 lines long) 
edits the UseNet news active table to re¬ 
flect the new article files; it does this in 8 
minutes for a tree of 5000 files. The pro¬ 
gram spends most of the time running 
find to generate the file list. By compar¬ 
ison, the UseNet expire utility requires 
nearly half an hour to complete the same 
task. 


With Perl, you don't have to declare 
variables before using them. Variable- 
name prefixes (and suffixes in the case 
of indexed lists such as arrays) specify 
what kind of structure the variable name 
represents; all variables—lists, arrays, 
and simple variables—are built from the 
only data type, a scalar, that can hold 
either a string of characters or a numeric 
value. 

Perl functions can intelligently handle 
any kind of scalar. It is not exactly like 
the overloaded functions in object-ori¬ 
ented programming, but it leans in that 
direction. 

Perl includes functions for network 
communication; interprocess communi¬ 
cation; report formatting from a mask; 
and mathematics, including trigonomet¬ 
ric and logarithmic functions. It excels at 
string operations. 

The best documentation for Perl is the 
book Programming Perl by Larry Wall 
and Randal Schwartz (Cambridge, MA: 
O'Reilly & Associates, 1990). You can 
compile Perl for Unix, DOS, and OS/2, 
as well as a number of other operating 
systems. Perl is too large to be distrib¬ 
uted on disk, but you will find the source 
code on BIX and at most UseNet archive 
sites. ■ 


MAC/Tom Thompson 


FileTyper Fixes File IDs 

W hat's a Mac Folk to do when confronted with a generic 
document icon on the Mac Desktop? The Mac OS doesn't 
recognize the file—-if it had, it would have slapped the appropri¬ 
ate icon on the screen. File utilities such as Apple's ResEdit or CE 
Software's DiskTop extract the file's creator and type and then 
change this information, but using ResEdit to change file IDs is 
potentially dangerous, and DiskTop is overkill. 

The best utility I have seen that deals with this problem is 
Daniel Azuma's FileTyper L0. Under System 7,0, you drag the 
file in question over FileTyper, which launches and pops up a 
window that shows the file's creator, type, and Finder bits. 
(Under System 6.0.x, you launch FileTyper and select the Open 
command in the File menu.) Press the Change button, and File¬ 
Typer makes the change and quits. 

FileTyper does exactly what is needed, and, like most great 
hacks, it’s free. 


PC/Barry Nance 


Disk Tools for DOS Users 

T hese three programs make hard disk management chores 
a bit easier. They’re all free, are written in C, and include 
source code. 

DCOPY uses best-fit logic to let you copy as many files as pos¬ 
sible to a single floppy disk. DCOPY fills up disks right to the last 
byte. It also keeps track of the number of files that will fit into a 
disk's root directory and asks for the next disk when it reaches 
capacity. 

TREELIST outputs a list of all subdirectories and associated 
files. Using different arguments, you can direct the output to the 
screen, a printer, or a file. 

CHAINSAW prunes directory branches by recursively visiting 
each directory level and deleting associated files and directories. 
Because CHAINSAW is so powerful, I put a protective edit in 
the program; be sure to read the CHAINSAW.TXT file for full 
details. 


Editor's note: Software Corner highlights freeware and shareware programs . The programs are available in a variety of formats. 
See "Program Listings ’’ on page 5 for details. We solicit your contributions. We pay $50 for any program we use. Write to: Software 
Corner, BYTE, One Phoenix Mill Lane, Peterborough , NH 03458. 
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Would you 

get on board any 
SYSTEM THAT 

only takes you 

80% OF THE WAY? 


The worst time to discover that you can't complete a 
critical application is when you're in the middle of it. 

Yet it happens. Why? Because professional developers 
have never had a comprehensive, high-level system 
designed to build even the most complex applications. 
Never, that is, until Progress. 

The Progress Application Development Envi¬ 
ronment is built by developers, for developers. It 
provides everything you need for the fast, easy 
creation and execution of strategic applications- 
from prototype right 
through to delivery. 

How? Progress gives 
you the most flexible 
4GL and relational data¬ 
base system available, 
including ANSI Stan- The Progxbs s A pptteatio n Develop men t 
dard SQL. It's specifical - Bnvmnment maintains productivity during 

ly designed to do 100% complex whiU 0,htrs ca "' wL 

of the job, enabling you to build industrial-strength 
applications with a single, high-level language. Without 
resorting to unproductive third-generation languages. 

The seamless Progress environment gives your 
application the flexibility to run on almost every 
major platform. And to connect to most network 
protocols and other databases. This ensures portability 
and interoperability in an ever-changing hetero¬ 
geneous environment. 

That’s why, in the last three Datapro Surveys and the 
latest VAR Business Report Card, developers rated 
Progress #1 in virtually every category, ranging from 
ease of use and data management to customer support 
and documentation. 



Call 1-800-4-Progress for survey results or how you can 
get a fully functional test drive. Because when you’re deal¬ 
ing with serious applica- _ . 

tions, getting less than 100% / / 

from your system won’t fly. SOFTWARE 





Progress applications are fully portable across the broadest spectrum of hardware platforms, operating systems, networking protocols and user interfaces. So 
many, in fact, that we had tu list them here in small type: mx™, aIvx™, btos®, o s/i®, Unix®, ultrix™,,vms™, xenix®, decnet™, lan manager™, netbios™, Novell® 
networks, tcpAf, microsoet® windows™, and the x window system™. Also, Progress lets you process information in other databases, including oracle, Rdb and rms. 

Progress if. a registered trademark of Pwogbess Sgftwaie Odhfoeatjqn, All other Irademarfci and registered trademarks are the property of their respective manufacturers, BYTADVW 
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MARK J 
MINASI 


Cures for C Sickness 


T hings were going well: My Power 
Windows seminar was on sched¬ 
ule, and it looked like everyone 
was happy. Then someone asked 
“the question”: “What would you 
recommend for someone who wants to 
program in Windows but doesn't want to 
deal with C?” 1 don’t mind “the question" 
because it’s a dumb one {it’s not) or be¬ 
cause it doesn't have an answer (it does). 
The trouble is that there are so many an¬ 
swers. ... 

When Windows hit the big time, tool 
vendors saw a variety of ways to enhance 
its success. What, beyond Windows itself 
and the Software Development Kit {SDK), 
was needed? 

1 found myself looking for the following 
three things: script languages akin to 
DOS’s batch, mechanisms to harness and 
Windowize existing DOS programs, and 
simpler ways to build whole new Win¬ 
dows applications. 

I'll discuss a trio of products dial have 
met these needs for me. The products are 
BatchWorks (Publishing Technologies, 
Austin, TX, (512) 346-2835), Visual Basic, 
or VB {Microsoft, Redmond, WA, (206) 
882-8080), and Turbo Pascal for Windows, 
or TPW (Borland International, Scotts Val¬ 
ley, CA, (408) 438-8400). 

Windows Batching 

Although Microsoft hinted broadly that 
VB was to be a sort of aU-purpose control 
language for the Windows environment, 
that’s not really its forte—or TPW’s fone 
either. Suppose yon always want Windows 
to start up with the clock minimized and 
the Notepad running in the upper right- 
hand comer of the screen. That’s a job for 
a Windows batch processor. Like DOS 
batch files, a Windows batch processor 
saves you keystrokes, clicks, and drags. 
For its breadth of abilities and reasonable 
price ($100), I favor BatchWorks. Now, 
in version 2.0, the desired window ar¬ 
rangement can be accomplished with just 
three lines: 


r unicon ( 11 cl ock, exe") 
run {"notepad, exe 11 , " 11 ) 
winplace(500,Q,1000,5QG, 
"Notepad 1 *) 

BatchWorks can even produce stand¬ 
alone .EXE files with its optional SDK. 
These .EXE files don’t require a mmtime 
module of any kind, so you can easily and 
legally distribute batch files. That means 
that you can use them for simple Windows 
installation programs. What I like more 
than batch files are Publishing Technolo¬ 
gies* macros, which 1 think of as the Win¬ 
dows equivalent of Mac desk accessories. 
Desk accessories are useful Mac programs 
that are liandy because you can get at them 
from any window’s menu. 

Three alternative 
programming toolkits 
for Windows 



For example, while working on the text¬ 
book for my Power Windows seminar, I 
found that I constantly needed to do hexa- 
decimal-to-decimal conversion. As I like to 
keep my word processor maximized, that 
meant minimizing the word processor 
(Ami Pro), loading the calculator, keying 
in the hexadecimal value, telling the cal¬ 
culator to convert if to the decimal value, 
and then closing the calculator and re- 
zooming Ami Pro. BatchWorks lets you 
do that with this easy code: 

numin^askline ( "input” , "Number 

to convert?","") 

clipput (nurnin) 

run("calc,exe","") 

sendkey{"{f5}1ep{F6}!ec") 

winelose("Calc") 

numout=cl ipget () 

Mes sage ( 11 Cor r esponding Dec ima 1 
Value M ,numout) 

The ask line function puts a window 
on the screen looking for the input hexa¬ 
decimal value. The clipput function 
puts the value in the Clipboard, and then 
the calculator runs. The sendkey func¬ 
tion simulates keystrokes—in this case, 
pressing F5 (go to hexadecimal mode), 
pasting, pressing F6 (go to decimal mode), 
and copying the result to the Clipboard. 
Then the calculator shuts down, the deci¬ 
mal value is retrieved from the Clipboard, 
and it appears in a message box. 

All these functions are built into Batch- 
Works; there’s a pretty complete set. A 
few other commands attach this to Ami 
Pro’s control icon, so whenever I click on 
the control icon, “Convert hexadecimal to 
decimal” shows up as an option alongside 
Minimize/Maximize/Size and the rest. 

Making Old Applications 
Do Windows 

Everyone 1 know who’s played with VB 
has a testimonial. Here’s mine. I write 
magazine articles that are supposed to be of 
a particular word length, so it would be 
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People are tilting about us. 


_ F77L-EM/32 & Lahey Ergo OS/386 _ 

Port mainframe programs as large as 96MB to 386/486’s with this 32 bit DOS-Extender 
compiler The Winner of PC Magazine's 1988 Technical Excellence Award just got better. New 
Version 4.0 includes; Programming Tools, Popular Fortran 90 features, Virtual Memory 
Support, DESQview Support, New Documentation and Free Unlimited Runtime Licenses. 
F77L-EM/32 $995 OSTM $395 

_ F77L _ Lahey Personal Fortran 77 


The fastest real-mode compiler available. 
F77L can take advantage of your 386 PC by 
generating 32 bit instructions. New Version 
5.0 includes: Fortran 90 features, Weitek 
support, and Video Graphics. $595 


Version 3.0: Full ANSI 77, Editor, Debugger, 
Linker, Library Manager, Microsoft and 
Borland C interfaces. A great learning tool 
at an unbeatable price. $99 



Contact us to discuss our products and your needs (800) 548-4778 
Lahey Computer Systems, Inc. RO. Box 6091, Incline Village, NV 89450 
Tel: (702) 831-2500 FAX: (702) 831-8123 

FORTRAN IS OUR FORTE 
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convenient to be able to mark a block of 
text, copy it to the Clipboard, and have a 
Windows program count the words in it. If 
I were working in Microsoft Word or Ami 
Pro, 1 could just do a spelling check and the 
word count would happen in passing. 

But magazine articles are best done in 
ASCII, so the Notepad or a Windows text 
editor serves well there, except that they 
don't have word counters. That meant I 
was looking for a Windows word counter 
just about the time that VB arrived. Here’s 
the upshot: The elapsed time from when I 
pulled the shrink-wrap off VB to when I 
Finished the application—complete with 
a pretty icon, speed keys, and a menu— 
was just 3 hours, and now I use that silly 
program all the time. 

VB is a language of interfaces and 
events. If you want to build a simple GUI 
application, VB is often the fastest way to 
get it done. But I think it’s destined to be 
not a builder of applications, but a re¬ 
builder of applications. 

Suppose you’ve got an engineering ap¬ 
plication in FORTRAN that models the 
effects of stresses on some kind of mate¬ 
rial. Written years ago, this code is a tried- 
and-lrue touchstone in your part of the en¬ 
gineering world. But it’s 1992, and you’ve 
got a problem. The math’s not the problem. 
Bui the world has changed: People don’t 
wanilo type in 32 parameters sequential¬ 
ly as if they were typing at a teletypewrit¬ 
er, press Enter, and w ait. They w ant some¬ 
thing in a GUI. What should you do? 

Simple: You write a VB application that 
lets die user input the 32 parameters. It’s an 
improvement over the teletypewriter in¬ 
put because it’s not sequential and proba¬ 
bly contains defaults, and it’s a Windows 
application. Then—and here’s the best 
part—you don’t touch the FORTRAN 
code that does the calculating. Instead* you 
link it into a Windows dynamic link li¬ 
brary. The VB application can then easily 
call the old FORTRAN subroutines, be¬ 
cause it interfaces seamlessly with DLLs. 
Result: The "‘engines” of your old FGR- 
TRAN/C/COBOL programs are un¬ 
changed and now live in DLLs; you need 
only implement the front end in VB, which 
is a relatively painless task. 

A few brief notes aboul using VB, how¬ 
ever. It’s not fast, so I wouldn’t build large 
sections solely in it. VB .EXE files are 
quite smal l (5 KB for my word counter), 
but, mainly because they can’t run without 
a run-time module called VBRUN100 
DLL:, die .EXE files arc not stand-alone. 
It’s as if Microsoft did this to remind us 
that VB is a toy and that real applications 
are written only in C. I wonder. (I also 
wonder why the manual refers to an OS/2 
version of VB, when Microsoft says that 
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Microsoft 

WtNDCWS 

Wtimi 


Get Inside WINDOWS! 


Debug Windows at the systems level! 


Soft-ICE/W takes you inside Windows! Debug and explore with 
power and flexibility not found in any other Windows debugger! 
Soft-ICE/W allows you to debug at the systems or applications 
level or simply learn the inner workings of Windows. 




CodeView for 
Windows users 


• Debug VxD's, drivers and interrupt routines at source level 

• Debug interactions between DOS T&SR’s and Windows Apps 

• Debug programs in DOS boxes 

• Display valuable system information 

(from the total memory occupied by a Windows application, to the 
complex internal structures of Windows) 

Soft-ICE/W uses the 386/486 architecture to provide break point 
capabilities that normally require external hardware. Nu-Mega, 
which pioneered this technology with the introduction of its 
award winning Soft/ICE for DOS, now gives Windows program¬ 
mers the same debugging power... and still at a software price. 

Own the debugger that combines the best “view" of Windows 
internals with the most powerful break points of any software 
debugger. 


See what you're debugging 
without flash 

CV/1 version 2.0 runs CodeView in a 
graphics window letting you see 
CodeView and the program screen 
at the same time. If you’re spending 
more than 10 minutes a day in your 
debugger you should be using CV/1. 

• Runs CodeView on any monitor that 
supports Windows. 

• No more ’Flip-Swap-Flasb*. 

Step through code without the 
annoying flash. 

• Small Window Mode shrinks the 
debugging window to a few lines 
of source. 


Soft-ICE/W. .. Only $ 386 


CV/1 v2.0 ... $ 129 


Call (603) 889-2386 
fax (603) 889-1135 

p Nu-Mega 

RISK = NULL 

30 DAY 

MONEY-BACK GUARANTEE 

P.O. Box 7780 

Nashua, NH 03060-7780 U.S.A. 

TECHNOLOGIES INC 



MICROSOFT WINDOWS IS A REGISTERED TRADEMARK OF MICROSOFT CQRP Sefl-ICE/W AND CV/1 ARE TRADEMARKS OF NU-MEGA TECHNOTOGIEG, INC. 
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it doesn't have one.) 

On the plus side, VB has created a fire 
storm of interest in the developers’ com¬ 
munity. The sheer volume of VB applica¬ 
tions uploaded to CompuServe is tremen¬ 
dous compared to those built with any 
other tool. Because of that, we'll no doubt 
see a pile of third-party products that will 
make VB even better. 

C’s First Real Challenger 

If you want to develop professional stand¬ 
alone applications, TPW is an excellent 
choice. It's quick, object-oriented, and 
complete in terms of being a full-featured 
development environment, but nobody’s 
going to accuse it of being easy to learn. 
Don't get me wrong—TPW is still easier 
to work with in many ways than C, But to 
get anywhere with TPW, you must first 
master Turbo Pascal and then master ob¬ 
jects in Turbo Pascal. If you've done that, 
you' 11 find TPW a simplified introduction 
to Windows. (Tm a biased observer. I've 
been working with Turbo Pascal since ver¬ 
sion 1.0, and it thus comes more easily to 
me than does C. This is probably not the 
case with most of you who are reading this 
article.) 


TPW takes a two-pronged approach to 
building Windows programs. If you’re am¬ 
bitious, you can go the route of learning 
TPW’s object-oriented application frame¬ 
work, which supports the development of 
“real" Windows programs. If you’re less 
energetic, you may want to start with the 
WinCRT unit, which, in effect, lets you 
take your old character-based DOS Tur¬ 
bo Pascal programs and stuff them into a 
window. 

For example, my old word-counter pro¬ 
gram was a Turbo Pascal application. I 
just added the line uses WinCRT to the 
code, compiled under TPW, and voil&— 
my old word counter was an instant Win¬ 
dows program. Now, it's not an exciting 
Windows program—it doesn't have 
menus, graphics, or dialog boxes, and it 
doesn't use the Clipboard—but it runs in 
Windows without having to shell out to 
DOS and thus runs fine even in Windows 
real mode. 1 thought WinCRT was kind 
of silly when 1 first unpacked TPW, but 
I’ve found that its facility to bang out 
quick-and-diny Windows applications has 
helped me a few times. 

TPW comes with the Whitewater Re¬ 
source Toolkit and a complete guide to the 


Windows application programming inter¬ 
face. TPW also shines when it comes to 
creating DLLs, which is something VB 
can't do. And you can take advantage of 
the Turbo Pascal data types. I don't enjoy 
handling strings in C. 

The Borland development tool isn’t 
without its problems, however. I find that 
the character-mode debugger is a bit dis¬ 
concerting to run, because the screen flash¬ 
es between the debugger’s text screen and 
Windows’ graphics screen. 

So there you have it; three tools, three 
purposes. Which will sell the most copies? 
Well, watch VB, Microsoft BASIC has 
had a habit of growing into whatever crev¬ 
ices exist in the programming world, and I 
imagine that its GUI cousin may be able to 
do the same. ■ 


Mark ./. Minasi writes and runs basic and 
advanced seminars on Windows and OS/2. 
His firm, Mark Mina si A Company , is 
based in Arlington, Virginia. You can 
reach him on BIX as “mjminasL " 

Your questions and comments are al¬ 
ways welcome . Write to: Editor, BYTE 
One Phoenix Mill Lane , Peterborough ( 
NH 03458. 


Old-Fashioned Faxing Just Went Out The Windows ! 




BIT Software, Inc. 

47987 Fremont Blvd. 
Fremont, CA 94538 
Phone (510) 490-2928 
Fax (510) 490-9490 


BhFax for Windows is compatible urlth faxmodem a made by AST. Rest Data, 
Cardinal, Dtgitan, Texa^ InfilrumenU, Zollm, Zoom, and oibm; cull for 
compatibility check , 

Copyright 1991 by BIT Software, Ail product names used arc trademarks or 
registered trademarks of their respective companies. 


Introducing BitFax IM for Windows®, the revolutionary new 
program that makes faxing a snap. With your PC’s fax-modem 
and Microsoft Windows 3.0, what you see is what yon fax - 
any graphic, any Tom, anything you create in any Windows 
application can be faxed out directly with no hard copy. Eight 
user-defined Quick Dial buttons let you send a fax with a 
single point and click;other numbers may be stored in the 
comprehensive PhoneBook, using a standard dBASE 
format that is interchangeable with other applications 
including BitCom™ for Windows, Because BitFax for 
Windows takes advantage of the multi-tasking power of 
Windows, you can send and receive faxes in background 
mode while you keep working. Best of all, the power and 
flexibility of BitFax for Windows is available now for only 
$79,00; see your software dealer or call BIT Software today! 
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THE NEW MICRO-CAP III: 
SO YOU CAN TEST-FLY 
EVEN MORE MODELS. 


It wasn’t easy. But we did it. Made die 
long-time best-selling IBM® PC-based 
interactive CAE tool even better. 

Take modeling power. We’ve significantly 
expanded math expression capabilities to 
permit comprehensive analog behavioral 
modeling. And, beyond Gummel Poon BJT 
and Level 3 MOS, you’re now ready for 
nonlinear magnetics modeling. Even 
MESFET modeling. 

Analysis and simulation is faster, too. 
Because the programs now in “C” and 
assembly language. That also means more 
capacity — for simulating even larger 
circuits. 

As always, count on fast circuit crea¬ 
tion, thanks to window-based operation 
and a schematic editor. Rapid, right-from- 
schematics analysis—AC, DC, fourier and 
transient—via SPICE-like routines. The 
ability' to combine digital/analog circuit 
simulations using integrated switch 



Transient analysis 




models and parameterized macros. And 
stepped component values that stream¬ 
line multiple-plot generation. 

And don’t forget MICRO-CAP Ill’s 
extended routine list—from impedance, 
Nyquist diagrams and BH plots to Monte 
Carlo for statistical analysis of production 
yield. The algebraic formula parsers for 
plotting virtually any function. The support 
for Hercules, CGA, MCGA, EGA and VGA dis¬ 
plays. Output for plotters and laser printers. 

Cost? SliU only $1495. Evaluation ver¬ 
sions still only $150. Brochure and demo 
disk still free for the asking. Call or write 
for yours today And see how easily you can 
get ideas up and flying. 



1021 S.Woife Road 
Sunnyvale. CA 94086 
(408) 738-4387 
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There's only one way to get around out here. 



OS2 VERSION 
NOW AVAILABLE! 


The most 

comprehensive 

TCP/IP 

implementation 
in the industry. 


SUPPORTS NFS! 


No matter who or what 
your PC needs to com¬ 
municate with, there's 
nothing like PC/TCP 
Plus. It's not only the 
fastest, but also the most 
comprehensive TCP/IP 
implementation in the 
industry And PC/TCP 
Plus has NFS™ access 
built right in. 

Providing connectivity 
to other PCs, minicom¬ 
puters and mainframes, 
PC/TCP Plus communi¬ 
cates over Ethernet, 
Token Ring and StarLAN 
networks with operating 
systems ranging from 
UNIX and VMS to VM 
and MVS, And you can 
forget hardware incom¬ 
patibility; PC/TCP Plus 


supports the largest 
selection of LAN inter¬ 
faces in the business.* 

From around the world 
to around your office, 
now your PC can trans¬ 
fer files, send and receive 
electronic mail, emulate 
VT100, VT220 and IBM 
3278 terminals, access 
NFS servers, and much, 
much more. VINES™ 
and NetWare™ users will 
appreciate PC/TCP's full 
compatibility, as will cus¬ 
tomers of Oracle's dis¬ 
tributed PC database 
products. And with our 
Development Kit, 
including a Berkeley 
Sockets library, you have 
all you need to produce 
custom applications. 


So, the next time you 
want to get from here to 
there, get PC/TCP Plus, 
the TCP/IP implementa¬ 
tion that gives you a 
whole new perspective 
on network communica¬ 
tion. Cali us at 
(617) 246-0900 for more 
information. 

VAR Inquiries Welcome 
Reseller Inquiries Invited 

PC/TCP is a registered trademark of FIT* 
Software, Itic. 

VINES is a trademark of Banyan Systems, 
Inc. 

NetWare is a trademark of Novell, Inc. 

NF5 is a trademark of Sun Microsystems, 
Inc, 

FTP Software, Inc. 

26 Princess St. 

Wakefield, MA 01880-3004 
Phone: (617) 246-0900 
Fax: (617) 246-0901 

Xj Software, Inc* 

l^P J 


"PC/TCP Hus supports interfaces from Acer, Allied Teles is, Apricot, AT&T, BICC, DEC, D-LLnk, DSC, Excelan, Gateway Communications, 
IBM., IMC Networks, Intel, Interlan, LongsHne, MCAssociates, National Semiconductor, Novell, Pnjieon,, Schneider & Koch, Scope, lONet, 
3Com, Tiara, Torus, TRW, Ungermann-Basis, Univation, Western Digital and YCS, in addition to the AS1, NDIS and Packet Driver specifications. 
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JEFFREY H. LUBECK 

LAN Manager Gets a 
Foot in the Door 


A fter three years of slow but steady 
growth, LAN Manager is posi¬ 
tioned to explode. If you have Net¬ 
Ware, there is a high probability 
that LAN Manager 2.1 will be in 
your future, and you will lie faced with in¬ 
tegrating these two network systems. 

Until recently, accessing resources on 
both LAN Manager and NetWare net¬ 
works was impractical, because each client 
workstation needed two redirectors and 
two network cards. With Microsoft's new 
NetWare Connectivity (which comes with 
version 2.1), you can access files, appli¬ 
cations, printers, and communication ser¬ 
vices on both LAN Manager and NetWare 
servers from the same workstation using a 
single network card and without reboot¬ 
ing. Version 2.1 also supports TCP/IP, 
Mac connectivity (as an option), and re¬ 
mote access by modem, all of which pul 
LAN Manager in a much higher league. 


firmly within the Windows architecture, 
Microsoft can begin weaving its applica¬ 
tions, operating systems, and network soft¬ 
ware into a more unified—and more 
formidable—offering. If Microsoft does 
a good job of this, corporations will look 
more seriously at implementing LAN 
Manager as a primary network. 

A key factor will be whether or not Mi¬ 
crosoft bundles LAN Manager client soft¬ 
ware with every copy of Windows it ships. 
If this happens, LAN Manager will find 
its way to virtually every desktop that has 
a PC on it. At this point, network man¬ 
agers will begin experimenting with LAN 
Manager's capabilities, even if NetWare 

New features could move 
LAN Manager into NetWare 
shops. Here's why, 


A Rising Stomt 

From a market-share standpoint, the net¬ 
work arena has been relatively stable for 
the last four years. NetWare has the lion’s 
share, with LAN Manager and Vines di¬ 
viding up a fairly small remainder. Al¬ 
though LAN Manager has matured con¬ 
siderably, the stigma of OS/2-bascd server 
technology, coupled with the somewhat 
dubious feeling that NetWare is a safe de¬ 
cision, prevent this product from capturing 
additional market share. 

Most companies with large NetWare 
installations believe there are few incen¬ 
tives for implementing LAN Manager on 
a widespread basis, even with NetWare 
Connectivity, There are a variety of situa¬ 
tions (especially in client-server applica¬ 
tions) where LAN Manager is a better so¬ 
lution than NetWare, but most network 
managers don't want to go to the trouble of 
implementing a new network system. 

This may all change dramatically when 
Microsoft announces LAN Manager (both 
client and server) on Windows New Tech¬ 
nology. Once LAN Manager is planted 


and how to integrate them. 



is their primary solution. 

Although this poses a serious threat to 
Novell, the company has its own plans. It 
is with great curiosity that we await the 
outcome of developments under way with 
DR DOS. Novell's future depends on a 
sound strategy that fully embraces Win¬ 
dows, while at the same lime offering more 
operating-system and networking features 
than Microsoft. This will be a challenge. 

In the meantime, it makes sense to take 
a hard look at integrating these two net¬ 
works. Companies that have both NetWare 
and LAN Manager will benefit immedi¬ 
ately from NetWare Connectivity because 
it will let users on different networks share 
resources and communicate with each oth¬ 
er. For NetWare-dominated sites, installing 
a small LAN Manager network is a good 
idea to gain firsthand knowledge of the 
competitive differences between these two 
systems. If you believe the future scenario 
described above, we recommend that you 
begin experimenting with these two net¬ 
works now so that you can move smooth¬ 
ly into the inevitable, rather than react 
quickly to a situation that is suddenly 
forced upon you. 

A Look at NetWare Connectivity 

When 3Com abandoned its core network- 
operating-system business and announced 
that it would focus exclusively on inter¬ 
network connectivity products, Microsoft 
purchased ownership rights to 3+Open, a 
derivative of LAN Manager. Among the 
more interesting technologies that 3Com 
added to LAN Manager's capabilities was 
its Demand Protocol Architecture, which 
provides a better way for multiple network 
protocols to coexist on the same worksta¬ 
tion. Before DP A, LAN Manager users 
had to reboot their workstations and load a 
new network driver configuration to ac¬ 
cess a different LAN. This made using re¬ 
sources on anything but LAN Manager 
networks impractical, to say the least. 

DPA provides special memory man¬ 
agement facilities that you can use to load 
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and unload network protocols without re¬ 
booting. For example, if you are already 
running LAN Manager, typing NWLOAD 
at the DOS prompt will load NetWare's 
iPX.COM and NETx.COM. Thereafter, 
both LAN Manager and NetWare drivers 
coexist in memory without conflict, let¬ 
ting you access resources on LAN Man¬ 
ager and NetWare servers during the same 
work session. The "NetWare" driver is ac¬ 
tually one that is 100 percent compatible 
with NetWare, which LAN Manager gen¬ 
erates when you install the software. LAN 
Manager drivers are built to conform to 
Microsoft’s Network Driver Interface Stan¬ 
dard, which lets both protocols use a single 
network card. 

This dual-network capability is espe¬ 
cially attractive under Windows, where 
you can use the File Manager to view re¬ 
sources on both NetWare and LAN Man¬ 
ager networks. The improved network in¬ 
terlace and speed of the Windows 3.1 File 
Manager make this much easier than it is 
under Windows 3.0. 

Clicking on a network drive that repre¬ 
sents a remote LAN Manager directory 
opens a child window that lists files in one 
of LAN Manager's shared directories. 


Clicking on a network drive that repre¬ 
sents a NetWare directory opens another 
child window listing NetWare-resident 
files. You can copy files from one server to 
another simply by dragging them between 
windows. The same kind of intuitive in¬ 
terface is available for printers on both 
networks. 

If you don’t like the File Manager or 
you don’t have Windows, you can con¬ 
figure resources using MAP (NetWare) or 
NET USE (LAN Manager) from the DOS 
command prompt and then switching be¬ 
tween the two by entering the appropriate 
drive letter. 

Memory Management 

Before installing NetWare Connectivity, 
you should first ask yourself whether your 
PCs are up to the challenge. As usual, the 
primary consideration is memory. On DOS 
3.x or 4.x workstations running both pro¬ 
tocols, available memory is reduced to 384 
KB when you run the NetWare shell, IPX, 
the LAN Manager redirector, NetBEUI, 
and NetPopup. With few exceptions, this 
means that a high memory manager (e.g., 
Qualitas’s 386Max or an upgrade to DOS 
5.0) is necessary for each client. These 


should be included in your purchase or¬ 
der from the beginning. If your worksta¬ 
tions do not have 640 KB of RAM, plan to 
purchase additional memory as well, 

Microsoft claims that you can conserve 
memory by loading NetWare when you 
want to access a NetWare server and un¬ 
loading it when you’re done. Although 
this is an acceptable strategy for infrequent 
access to NetWare servers, it is not ac¬ 
ceptable if you want to run Net Ware-spe¬ 
cific applications all day or perform fre¬ 
quent filing and printing operations with 
NetWare servers. 

To use NetWare Connectivity the way it 
was designed to be used, load it (along 
with LAN Manager) into upper memory 
blocks from your CONFIG.SYS and 
AUTOEXEC.BAT files. If you’re running 
DOS 5,0, try loading DOS into upper 
memory as well, if space is available. You 
can usually achieve about 500 KB of free 
conventional RAM if your upper memory 
blocks are not already filled with other 
drivers or TSR programs. 

Drive Mappings 

NetWare Connectivity is easy to install on 
a client that has not been configured for a 




Give Us Your Dwghest Peripheral 
Sharing Problem 


~ or your simplest! Master Switch, the inteliigenl data switch from Rose Electronics* can handle it 
The Master Sn itch series is so versatile and sophisticated peripheral sharing becomes easy ; 


Anyone who appreciates ease-of-operation and 
technologically-advanced capabilities knows the 
Master Switch is the right choice...for 
sharing printers, plotters, modems, and 
any device with a serial or parallel port. 
Hert s why: 


Any combination of serial or parallel ports 
Easy selection of peripherals 
User-expandable memory up to 4 megabytes 
Simultaneous access to all devices 
Rated ‘fastest switch 1 by PC Magazine 
Advanced features include job queue, port 
contention, data collection, job 

control menu, initialization strings, 
pop-up menus, and many more 
■ Complete technical support; 
one-vear warranty 


The Low-Cost LAN Alternative 
With our MastcrNt t software, the 
Master Switch provides many convenient 
LAN functions, such as E-mail, file transfer, 
and directory access. 


Designed and manuiacnired in the USA. field-proven 
in thousands of applications. The Master Switch 
answers any peripheral sharing challenge. Choose the 
intelligent data switch that handles your most 
complex needs, yet is easy to set up and operate.., 
choose Msister Switch. 


.(f.ROSE 

ELECTRONICS 


(800)333-9343 

FAX (713) 933-0044 • (71 J) 9J5-7673 
P.O. Pjox 742571 * Houston, Texas 77274 
Call for complete information and our 
catalog of Switching and Sharing Solutions. 
Dealer inquiries welcome. 
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EXB-8500 

5.0 Gigabytes 


EXB-8200 

2.5 Gigabytes 

EXB-8205 

2.5 Gigabytes 



EXB-J20CHS 

580 Gigabytes 


EXB-10 CHS 

50 Gigabytes 


8mm Supplies^ 

Data Cartridges 
Cleaning Cartridges 
Cartridge Haiders 


WE CREATED OUR FAMILY SO YOU 
CAN SPEND MORE TIME WITH YOURS. 


Our family of high-capacity 8mm data storage solutions 
means less time storing data and more time for yourself. 

Whether it is simply backing up your workstation or 
accessing near-online network data bases, EXABYTE’S 8mm 
cartridge tape subsystems and cartridge handling subsystems 
feature native data capacities from 2.5 gigabytes to 580gigabytes. 

So from high-end PCs to super computers, EXABYTE has 
the right 8mm data storage solution. For more information, 
call the regional office nearest you or 1-800-EXABYTE. 

And remember. We created our family so you can spend 
more time with yours. 


Eastern US. (407) 352-5622, Eat. 82 
Central U-$. and Canada fTQS) 953-S665 
Western U.S. (714) 582-5211, Exl. A 
Europe (Amsterdam} 31-3403-51347 
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HANDS ON/NETWORKS 


network. However, installing LAN Man¬ 
ager with NetWare Connectivity on an ex¬ 
isting NetWare workstation poses a few 
problems, one of which is drive mappings. 

NetWare iogrin scripts typically assign 
a range of drive letters to each worksta¬ 
tion. These letters refer to different file re¬ 
sources on the server. The problem with 
these preexisting drive mappings is that 
LAN Manager requires its own drive let¬ 
ters for access to its shared directories. 
Network administrators must therefore de¬ 


termine which letters should refer to Net¬ 
Ware resources and which should refer 
to LAN Manager resources. Frequently, 
NetWare consumes eveiy drive letter from 
F through Z, leaving nothing for LAN 
Manager. 

To deal with this problem, you may 
need to change NetWare log-in scripts to 
free up some drive letters for LAN Man¬ 
ager. You may also need to modify net¬ 
work search paths that are set from batch 
Hies. 


Be aware that many networked appli¬ 
cations under both DOS and Windows 
have drive letters that are coded into search 
paths within various start-up files (e.g., 
W1N.1NI). Remapping drive letters can 
disable your applications if you are not 
careful, so be sure to modify these files 
as well. 

The best strategy is to experiment with 
a few workstations first. Once you find a 
mapping scheme that works on these PCs, 
slowly begin to change drive mappings on 
other clients. Microsoft's recommenda¬ 
tion to reserve drives A-M for LAN Man¬ 
ager and N-Z for NetWare makes sense 
in most cases. 

Multinetwork Planning 

Among the mistakes made when imple¬ 
menting NetWare and LAN Manager to¬ 
gether is the failure to design a network 
architecture prior to installation. Giving 
in to the temptation to install now and take 
care of the details later usually proves di¬ 
sastrous. 

Because LAN Manager and NetWare 
servers support different organizational 
models, directory structures, and security 
systems, an ad hoc approach to integrating 
these two networks leads to a variety of 
problems. An important issue to discuss 
prior to installation is which applications 
should reside on NetWare servers and 
which should reside on LAN Manager 
servers. 

Other questions include: How will user 
accounts be organized in a dual-network 
environment? Will they have the same 
passwords on both LAN Manager and Net¬ 
Ware servers? Will having two home di¬ 
rectories confuse them? Will data be dis¬ 
tributed across both types of servers in a 
random fashion, or will there be a struc¬ 
ture? How will this affect your existing 
backup system, and how will you distribute 
updates to applications? 

This is by no means a comprehensive 
list, and there are many other issues. The 
point is io begin thinking about them 
before you start to install software. Al¬ 
though an effort should be made to give 
users maximum flexibility, ease of admin¬ 
istration should never be compromised. 
If it is, both administrators and users 
will lose. ■ 


Bruce D. Schatzman and Jeffrey H. Lubeck 
are systems consultants in Issaquah, Wash¬ 
ington. They provide systems design and 
implementation services throughout the 
U.S. You can reach them on BIX do “ ed¬ 
itors v" 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One Phoe¬ 
nix Mill Lane, Peterborough, NH 03458. 


Order BYTE 
Program Listings 
on Disk! 


For direct ordering call 
TOLL-FREE: 800-258-5485. 
New Hampshire residents call: 
603-924-9281 JVLF, 8:30am to 
4:30pm, Eastern Time for 
credit card orders only. 
Subscription Customer Service: 
800-232-BYTE. 


BYTE listings are available on 
disk if you want to compile or 
read the complete source code 
listings of programs. Disks 
include any Software Corner 
programs available for the 
format you have chosen. BYTE 
listings are available from 
December 1985 to the present 
at Lhe prices stated on the 
order form. 


ORDER FORM: to place your order, complete the information helow, and mail to: 
BYTE on Disk. One Phoenix Mill Lane, P.O. Box 809 Peterborough, NH 03458-0809, 
Please complete in full. 

Name______ 


Address 

City_ 

State_ 


zip 


County or Parish. 
Credit Card #_ 


.Country _ 


Signature___ 

Please allow 6-12 weeks for delivery. 


.Exp, Date 
_Date _ 


5-1/4 Inch: 

□ IBM PC 

IN USA/Sif 

U BYTE listings $13 

3-1/2 Inch: 

□ Apple Macintosh 
i l IBM PS/2 

igle Month 

□ BYTE Listings $14 

IN USA/Annual Subscription 

□ BYTE Listings $110 

P BYTE Listings $120 

OUTSIDE USA/Single Month 

□ BYTE Listings $17 

□ BYTE Listings $18 

OUTSIDE USA/Annual Subscription 

□ BYTE Listings $140 

[ i BYTE Listings $150 


FEBRUARY 

* Please indicate the issue date 
below. II you are beginning an 
annual subscription, note the 
starting issue. 

BYTE Program Listings 

Month_ 

Year__ 


D Check enclosed 
D MasterCard 
VISA 

□ U.S. funds enclosed. (It 
ordering from outside the U.S., 
please remit in U.S. funds drawn 
on U.S, bank. Thank you.) 


EVTE 
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Remote ( 
connectivity 


The Telplex® line of asynchronous statistical multi¬ 
plexers by Bay Tech are designed to provide user flexi¬ 
bility and to maximize speed by effective utilization 
of high speed modem technology. Telplex stat muxes 
support hardwire connectivity for distances to 4000 
feet. 

• Approaches ISDN throughout speeds 

• Affordable prices 

• 4, 8 or up to 20 channels 

• Composite port speeds selectable from SO bps 


/ TV 


E1A-422 FOR UP TO 
4000 FT. AT 115.2K bps 


CHICAGO HEADQUARTERS 


to 115.2K bps 

Remote configuration and diagnostics 
Internal dial up or lease line modems available 
Unlimited toll-free technical support 


for multi-user 
systems. 


INTERNATIONAL 
tltSTRlBl TORS 


Amtallii 

Shuttle Computer Systems 
Belgium 

Multiway Dila Belgium 
03 666-3854 

Denmark 

Trend CwilHUftlcatktti 
A/S 

53 fts n 45 

Finland 

Genlac Or Inupdafa 
192 U 547200 


France 

Mexico 

Grade# France 

Intcrtec 

411 42 94 99 69 

152^3 [334*22 

Germany 

Ntllirrlindi 

Munich 

Multiway Data 

AMS Computed) GmbH 

Netherlands 

Wl 12680641 

079-424 111 

nitucldufi 

Multiway Data Germany 
21L251875 

Norway 

A/S Kjdl-Bukke 

47-6-S32000 

Italy 

Torino 

Singapore 

Mark Systems |FE| 

11 KM llaihma 

Pte.. Limited 

10111 77 UMUO 

65-2261877 

MUano 

I.T.D. 

Spain 

Vidmar Cnalnd 

102174931749 

19312454803 


MaJdaia Tcfcnik Afl 
464L7D5 3$ W) 

Swilicrlaud 

Swiilkt! Compulett AG 
{MM 1.1.950,54.44 

United Kingdom 
A =- Line Dat&speed 
Devices Lid. 

105331 778899 


Trend C omm Li 

Limited 

I0628|5306ll 


Bay Tech gives you IS years of data communica¬ 
tions experience. Call now for affordable, high perfor¬ 
mance multiplexers, modems, peripheral sharing, and 
data acquisition/control devices. 

Because Resources Should Be Shared 


BayTech 


mi 

Data Communications Products Division 
200 N. 2nd St., RO. Box 387, Bay Saint Louis, MS 39520 
Fax: 601-467-4551 Phone: 601 -467-8231 or toil-free 

800 - 523-2702 

All product or company names are trademarks of their respective holders. 
•Over dial up line using a V,32bis/V.42bis modem. 

































































































HASP 

The 

Professional 

Software 

Protection 

System 


See ws at 


fsi HANNOVER MESSE 

lG CeBIT '92 

Well CenirL/m lurn • Enfot mfllioci ■ Tel«kemiminikoHprt 

13. - 20. MARCH 1992 


Aladdin is a world leader in the field of software 
protection. During the last six years we have helped 
thousands of software producers in more than 40 
countries to protect their software. 

The HASP™ system is based on advanced 
ASIC (Application Specific Integrated Circuit) 
components and sophisticated encryption 
algorithms. State-of-the-art engineering ensures full 
protection of your software with no hassles 
for your customers. 

HASP plugs are designed for the IBM PC & PS-2 
families and their compatibles, as well as for 
Apple-Macintosh computers. Full software support 
is provided for dozens of languages and compilers 
under DOS, OS/2, WINDOWS-3, SCO XENIX, 
SCO UNIX 386, AIX, PHAR-LAP, and AUTOCAD. 

NetHASP , the latest addition to the HASP family of 
software protection systems, makes it possible to 
activate a protected program from several stations 
in a network using only one plug. 

NetHASP works both on Novell networks and on 
those based on the NET-BIOS protocol, and it can 
therefore be used on almost any LAN. 

To learn more about why so many professionals 
have chosen HASP, please contact: 




LADD1N 

KNOWLEDGE 
SYSTEMS LTD. 


15 Beil Oved Sl„ Tel-Aviv. Israel 
P.O.Box:! 1141 Tel-Aviv61110. 


Tel: 972-3-5375795 
Fax; 972-3-5375796 


In North America: 

ALADDIN 

SOFTWARE SECURITY 

306 Weymouth St,, 

Dix Hills, NY 117#, USA 
Tel: 800-223 4277, 316-586 2845 
Fax: 516-586 1602 

Circle 12 on Inquiry Card. 


Australia Cotilab Pty. Ltd ., Tel: 3 8985685, Fax: 3 8995759 
Belgium Akkermans Inti, bvba, Tel; 3 2338826, Fax; 3 23154,38 
Czechoslovakia ATLfe Ltd., Tel+Fax: 2 821280 
Denmark SC Metric a/s, Tel: 42 804200, Fax; 42 804131 
France Logklata lull, Tel: 50707375, Fax; 50753144 
Germany CSS GmbH, Tel: 201 74970, Fax: 201 748644 . 

Greece l’nibrain SA, Tel: 1 6465.195, Fax: I 6423648 

Holland Akkermans Autoiviatisering RV f Tel: 45 241444, Fax: 45 245515 


Italy Partner Data S,r.L Tel: 2 33101709, Fax; 2 347564 

Korea 1 1 anil System Inc, Tel: 2 5639161-5, Fax: 2 5538079 

New Zealand The Training Solutions Co., Teh 4 666014, Fax: 4 697190 

Boland Systhenn Tel: 061 45065, Fax- 06.1 324134 

Portugal FutLirmatica Ida,, Tel: I 4116269, Fax: I 4116277 

Spain PC Hardware, Teh 3 2493193, Fax: 3 3337497 

Switzerland Opag Tnformatik AG. Tel: 61 7112245, Fax: 61 7115355 


© Aladdin Knowledge Systems- Ltd. 1935-1991 Design: Han Peer* 







MACINATIONS 



DON CRABS 


Designing Macs 


everal months ago, I acted as a con- 
L 1 sultant for a large international com- 
pany to help with its wide-area net- 
fc ^work and to automate its product 
^■/ design group. This group designs 
consumer products, mostly personal elec¬ 
tronics equipment and home appliances. 
The group employed graphic designers 
and engineers, who created new designs 
using drawing boards and day models. 
Just to confuse things, there were a few 
personal computers that no one used. The 
personal computers contributed nothing 
to the design efforts; indeed, the design 
offices in three cities didn't share any sort 
of computer communications. 

A Machine Decision 

Where did I start? First, I surveyed the de¬ 
signers to get an idea of their computer 
skills and experience. Most of them were 
novices, l let them pick their work envi¬ 
ronment, believing that some sort of GUI 
was a good point of departure. 1 set up a 
loaded Everex Step 486 PC running DOS 
5.0 and Windows 3.0, with a 21-inch Su¬ 
per VGA monitor and adapter, 16 MB of 
RAM, and a 210-MB hard drive. J also set 
up a loaded Mac Quadra 900, with 64 MB 
of RAM, a 21-inch AppleColor RGB mon¬ 
itor, and two 160-MB hard drives. 

I put Microsoft Word, PowerPoint, and 
Excel on both machines, along with Auto¬ 
CAD, Aldus FreeHand, and PageMaker. 
Then l let the designers play with the ma¬ 
chines for a week and checked their reac¬ 
tions. They dearly favored the Quadra 
over the Everex machine. After some ad¬ 
ditional needs analysis, I recommended 
the Quadra. 

Drawing and Design 

Because the Quadras were in short supply 
at the time, the company bought a few 
Mac Ilfxs just to get the designers started 
using computer-aided draw ing and design 
tools. I set up a training regimen using 
Paracomp's Swivel 3D, Illustrator, Aldus 
FreeHand, Virius WalkThrough, Auto¬ 


CAD, and several other drawing and de¬ 
sign utilities. 

None of these quite fit the bill. These 
designers were used to thinking in three 
dimensions using clay models; the two- 
dimensional manual drawings they cranked 
out represented 3-D objects. They needed 
a fast, easy-to-use 3-D drawing package 
that wouldn't inundate them with tools or 
features they didn't need. Swivel 3D 
wasn't it; it had animation features that 
they didn't need and lacked some 3-D 
freehand drawing tools they wanted. Vir- 
tus WalkThrough could help them peek 

Apple’s Mac Quadra 900 
and Alias’s Sketch 
make for a powerful 
three-dimensional 
design workstation 



inside drawings, hut it too lacked needed 
3-D drawing tools. 

Sketch 

T was about to install a second round of 
3-D software for them to try, when I re¬ 
membered seeing an alpha version of 
Sketch at the Mac World Expo in Boston. 
This is a $1995 3-D drawing package from 
Alias Research (110 Richmond St, E, 
Toronto, Ontario, Canada M5C 1 PI, (416) 
362-9181). 

Being a pushy type, I snagged a copy 
of Sketch that was literally hot off the disk 
duplicator and gave it a try. Keeping in 
mind thal 1 can’t draw a straight line with 
a T square, 1 was wary of Sketch. How¬ 
ever, the program won me over in short 
order. Sketch extends your innate 2-D 
drawing prowess into the third dimension 
almost without your knowing it. 

1 wanted to get the designers' reactions, 
so I installed it on the Quadra. These folks 
had been uniformly disappointed with the 
quality of the 3-D drawing tools they'd 
been using. Sketch changed their minds. 
They got into this program almost in¬ 
stantly, and they particularly liked the way 
they could import Illustrator 2-D outlines 
and Adobe Photoshop images into their 
Sketch designs. 

But the real plus for these designers was 
the way that Sketch became an extension 
of their own hands. Its unique ability to 
draw and render directly into the true per¬ 
spective of their existing images and its 
3-D-aware drawing tools made one de¬ 
signer remark, “This thing works like a 
computerized glob of clay." While that 
sounds silly, it captures the essence of how 
Sketch works. 

Sketch validated our choice of the Quad¬ 
ra 900. As fast as the Mac Ilfx is, Sketch 
seemed to poke along on it. But Sketch 
zipped along on the Quadra, even on com¬ 
plex photo-realistic rendering. The Quadra 
performs only about 50 percent to 70 per¬ 
cent faster than a Mac Ilfx on BYTE’s 
Mac benchmarks, but in practical use with 


JLLUSTRATIQW: QRAD HAMftNN G1 M2 


FEBRUARY 1992 - BYTE 271 





















HANDS ON/MACINATIONS 


MAC OS SUPPORT 


Recommended, required, and compatible system software for the Mac product line. 


Plus 
Classic 
Classic II 
SE 

SE/30 

LC 

II 

llx 

Ilex 

lid 

llfx 

Use 

Quadra 700 
Quadra 900 
Portable 
PowerBook 100 
PowerBook 140 
PowerBook 170 


7 a 7.0.1 


2 3 
2 3 
2 1 
2 3 
2 3 
2 3 
2 3 
2 3 
2 3 
2 3 
2 3 
2 3 
2 1 
2 1 
2 3 
2 1 
2 1 
2 1 


7.0 


3 

3 

4 
3 
3 
3 

3 
2 
2 
2 
2 
2 

4 
4 

3 

4 
4 
4 


6.0.8 6.0.7 6.0.5 6.0.4 6.0.3 6.0.2 


3 3 

2 1 

4 4 

3 3 

3 3 

3 1 

3 3 

3 3 

3 3 

3 3 

3 3 

3 1 

4 4 

4 4 

3 3 

4 4 

4 4 

4 4 


3 3 

4 4 
4 4 
3 3 

3 3 

4 4 
3 3 
3 3 
3 3 

3 1 
1 4 

4 4 
4 4 
4 4 

3 1 

4 4 
4 4 
4 4 


3 3 

4 4 

4 4 

3 3 

1 4 

4 4 

3 3 

3 1 

1 4 

4 4 

4 4 

4 4 

4 4 

4 4 

4 4 

4 4 

4 4 

4 4 


1— Required version, 4—.Machine does not work with this version. 

2 — Recommended version. Note: Apple no longer supports System 6.0,6. 

3— Compatible version. 


software as demanding as Sketch, that dif¬ 
ference is astounding. And it points out 
how misleading benchmarks can be. 

Sketch is based on a different kind of 
3-D mathematics than most of its compet¬ 
itors. It uses nonuniform rational b-splines 
to provide its lifelike 3-D handling char¬ 
acteristics. Combined with its own open 
file format (Style!Guide) and the ability 
to import standard file formats (i.e., DXF, 
IGES 4.0, and Alias UpFront), Sketch can 
fit into a lot of work environments. 

The Sketch /Quadra environment hasn’t 
been perfect for my clients, however. Their 
biggest complaints are a tedious installa¬ 
tion process and the required Apple Desk¬ 
top Bus hardware key to make the appli¬ 
cation run. The latter is an onerous form of 
copy protection that often interferes with 
other ADB devices chained off of the ADB 
port. My client hopes that Alias will drop 
the hardware key, which mars an other¬ 
wise outstanding product. 

Software of the Month 

Apple is a hardware company that just 
happens to make some fine system soft¬ 
ware. Just about every time that Apple re¬ 
vises its system software to meet the design 


Don’t Move! 

without telling 

BYTE 

Clip out form below 
and mail to: 

BYTE Magazine 
P.Q. Box 555 
Hightstown, NJ 08520 


At least 8 wcefcj; before you move, please give us your 
new address and/or name change 

(Please Print) 

New address, name 


Name 

Address 


ADt. 

Citv 

State 

Zip 



Print current name and address 

(or affix the mailing label from your current issue of BYTE here) 
Current address, name 


Name 

Address 


- 1 

Am. 1 

Citv 1 

Stale 

. Zm 

i 
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COMPUTER SECURITY PRODUCTS 

COMPLETE LINE OF PROVEN AND EASY TO INSTALL 
COMPUTER SECURITY PRODUCTS FOR COMPUTERS. 

Kablti ™ Security System 
This system allows you to secure all your 
computer components: CPU, monitor, 
keyboard, printer. Internal component 
security: KablU fasteners secure the rear 
panel of CPU protecting internal boards 
and hard drives. Fasteners available for 
all applications. Prices $34,95 to $49.95 
depending on system. 

IBM PS-2 DLK-270 Series 
Now you can lock a diskette into your 
disk drive and force the computer to 
boot from the diskette. Disk Drive Lock 
models available for PS/2 - 30, 55SX, 

50, 70 and 90. Protect your data from 
viruses or from being copied. Other 
drive locks to fit most non IBM PS/2 and 
Macintosh disk drives. List price $24.95 

Order your free catalog of these and many other security products. 
Purchase orders accepted. Quantity pricing available. Shipping not 
included. MC/VISA accepted. Dealer inquiries invited. 

Secure-It, Inc. i .gnn-4^1 -75Q1 

18 Maple Court East Longmaiikw, MA 01028 X OUI/ TJ X “ / 
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Your network buy for today's 
business technology market. 


McGraw-Hill TechNet 
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McGraw-Hill Magazines. Your Best Business Partners. 

■ 4- Architectural Record ■ 7- A/C Ryer, Aviation Week & Space Technology, AW & ST China Quarterly, 

AW & ST USSR, Business & Commercial Aviation, World Aviation Directory and Buyer's Guide ■ 20- Business 
Week, Business Week China, Business Week Hungary, Business Week International, Business Week USSR 

■ 28- Chemical Engineering ■ 32C- BYTE, Data Communications, Data Communications International, LAN 
Tlmes,UnixWorld« 39-Electrical World ■ 41-ENR, Construction News Publishing Network (11 magazines, 

4 newspapers) ■ 46- Global Finance ■ H6- The Physician & Sportsmedicine, Postgraduate Medicine 

■ 114- Modern Plastics, Modern Plastics International ■117— Power, Power International 
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Tb Address the Problem 
of Inadequate Language Skills... 


Address 

the Coupon Below 
for A Demo Disk on 
PERFECT COPY™ 

You know rhe scenarios: the student who graduates 
from high school but lacks the language skills to pass 
the SAT’s; the business executive that enters the 
desktop computer environment, but for lack of .. 
language skills, cannot compose a satisfactory letter 
or presentation. 

It is a problem recognized in the highest offices 
In the land. 

It is the problem for which PERFECT COPY™ is 
the solution, 

PERFECT COPY is an educator designed program 
that meets the language skills problem head-on in a 
"whole language' 1 environment. PERFECT COPY 
covers the educational range from Grade 4. , . to 
adult... to English as a second language. 



It holds the Interest of the learner. It reports 
areas of both strength and weakness to the 7 
educator. 11 he!ps the teacher to adjust the 
student's focus to the areas where help is needed- 
most, Its simplicity and effectiveness will 
amaze you. 

A demo disk is available to qualified educators. 
Phone (416) 266-884Q, Fax (416) 266 B939 or mail 
the coupon 



908 Niagara Falls Blvd„ 

North Tonawancfa, NY 14120-2060 


[ ) Please send 

information and demo 
on PERFECT COPY*" 
tor 

( ) IBM or compatibles 
( j Macintosh 
( 3 1/2" disk 

I ) 5-1/4" disk 


NAME __ 

tttle _ 

ORGANIZATION OR SCHOOL 
ADDRESS _ 

arv. _ swe 


demo DISK 



PERFECT C 0 RV '“ 
is n irnctofnark 
d Lumens ruMipoubud 
aJHl is a f hulls 
IWiirkniiiifl Group J 
dNiluaCBd {Koduca 

MM 



Be Sure Our 
Children Grow Up 
Smart And Fit 

We know our children won t get very far in the world without a good , 
working knowledge of the “3 R’s." That's why school is such an important pan 
of their lives. But theres another part of their education that's just 
as important to their future— physical education. 

The healthy hearts they develop now will go a long way toward helping them 
grow into healthy adults. And the good fitness habits they learn can stay 
with them for a lifetime, So let’s encourage our children to exercise their minds. 
But lets be sure they do the same for their bodies. 




goals of new CPUs, it manages to add 
more value. Two perfect examples are Sys¬ 
tem 7.0.1, which ships with PowerBooks, 
Quadras, and the Classic II, and System 
7.1, which should be available by the time 
you read this. The upgrade for both ver¬ 
sions is free to Mac owners. 

Apple does not recommend System 
7.0.1 for every Mac owner. It should. Ap¬ 
ple's interna] support mechanism always 
runs at the highest level for new System re¬ 
leases that support new hardware. That's 
reason enough to upgrade to 7.0.J. But 
System 7,0.1 also provides a significant 
improvement in the Mac’s floating-point 
performance if you have a Mac with the 
necessary FPU, The reason, as first re¬ 
ported in the November 1991 Microbytes, 
is that Apple's Standard Apple Numeric 
Environment package has been extensively 
tightened and tweaked in System 7.0.1. 
System 7.1 includes these same SANE 
tweaks, plus built-in support for Quick¬ 
Time, improvements in virtual memory 
performance, Connectix's Mode32 32-bit 
addressing patches, and Adobe's Type 
Manager PostScript rusterizer. 

Quadra owners should note that System 
7 software includes a special Control Pan¬ 
el called Cache Switch, which flushes and 
turns off the 68040 processor cache. This 
allows some current software to run that 
can’t cope with the 68040 caches turned 
on. Normally, you have to reboot the 
Quadra lor Cache Switch's settings to lake 
effect, which is a royal pain if you do this 
often enough. However, if you press the 
Option key while changing Cache Switch's 
settings, you can turn the 68040 caches on 
or off on the lly. Be aware that changing 
the CPU's processing speed this way might 
perturb timing-dependent code and cause 
trouble. Fve had good luck with this trick 
so far, hut you should exercise caution. 

With System 7.0,1 and 7.1, the number 
of Mac OS versions out there has gotten 
more complicated. What operating-sys¬ 
tem software should you be using? The 
table gives you a breakdown of the cur¬ 
rently supported versions of the Mac OS 
and what's appropriate for each machine. 
Save yourself some trouble by checking 
to see that your Mac is running the appro¬ 
priate version. ■ 


Don Crabh is the director of laboratories 
and a senior lecturer for the computer 
science department at the University of 
Chicago. He is also a contributing editor 
for BYTE and the author of a book on Sys¬ 
tem 7.0. You can contact him on BIX as 
** deer abb. ” 

Your questions and comments are wel¬ 
come . Write to: Editor, BYTE, One Phoe¬ 
nix Mill Lane, Peterborough, NH 03458. 
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Put more power in your PC 


Plug MKS Tbolkit into any DOS or OS/2 
PC and you’ll unleash more power and 
flexibility than you ever believed your 
hardware could handle. You’ll find that 
MKS Tbolkit is the essential piece of 
DOS or OS/2 software after the operat¬ 
ing system itself. 

Advanced programming tools 

once available only on UNIX™ systems 
are packed into MKS Tbolkit for DOS 
or OS/2 - more than 150 of them, 
including utilities for: • prototyping 

• advanced command language 

• command editing and history 


• file processing • text manipulation 

• compression • archiving • editing. 

And MKS Tbolkit is easy to use, 
with on-line manual pages, lots of 
examples and quality documentation 
for both novices and experienced users. 


It T s not 

powerful hardware - 
it’s powerful 
software that 
makes it possible. 


You'll be able to get the job done 
effortlessly too, wherever you’re work¬ 
ing. Fbr laptop owners, our installa¬ 
tion procedure lets you load only the 
utilities you want. Fbr developers 
working on a UNIX system and a PC, 
we' ve made it easy to copy files 
across systems. And MKS Tbolkit 
tracks the POSIX.2 standard, a plus 
for developers in open systems en¬ 
vironments. Networks are perfect for 
MKS Tbolkit too. 

Plug in MKS Tbolkit and soar beyond 
your hardware. 



See us at 

Software Developers' Conference '92 
February 25-28,1992 
Santa Clara, CA 
Booth #318 


Price: DOS $249, OS/2 
$349, DOS & OS/2 $399, 
Upgrade $69 (DOS only). 
Cali for LAN and site license 
prices, 


Tb order, call MKS at 
1-800-265-2797 (continental U.S. only) 
or (519) 884-2251; Fax (519) 884-8861 

30-day money-back guarantee. 
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DAVID 

FIEDLER 


My First Network 


I t was hopeless. Thoughts of utter fail¬ 
ure and depression filled my mind. I 
considered getting drunk, but that's 
only for hard-bailed. Hemingway- 
type fiction writers, not BYTE colum¬ 
nists. We’re supposed to be even tougher 
than that. 

Some weeks before, I had made the rash 
decision that, no matter what, I was going 
to hook up my own network and write 
about it in this month's column. I had 
blocked out plenty of time, arranged for 
all the hardware to be available simulta¬ 
neously, and even read the parts of the 
Unix manuals I generally avoid (you know, 
the parts with strange terms Like NFS , re¬ 
mote mounts, and ruptime). 

Those Pesky Datagrams 

You can read all the books and articles 
you want about networks, but few of them 
will tell you the real nitty-gritty about set¬ 
ting one up. There are a few things that 
you may have to learn by “oral tradition ” 
For example, you can T just plug an Ether¬ 
net cable straight into a normal Ethernet 
socket; you have to use a little gimmick 
called a T-adapter, the other end of which 
must go either Lo another Ethernet cable 
or to a second device called a terminator, 
A terminator does exactly nothing (it’s just 
a 50-ohm resistor inside a BNC plug), but 
without one at each end of your cable, your 
whole expensive network will also do 
nothing. 

Then there's the matter of network ad¬ 
dresses, Every network adapter card sold 
has its own unique 48-bil Ethernet address 
(something like Q0:80:C7:DF:51:BE), And 
if you’ve looked into networks at all, you 
probably know that every machine on the 
network must also have the right address. 
So, once you install network adapters on ail 
your computers, make sure you write down 
the addresses, lock the paper in a drawer, 
and throw away the key. 

Apparently, nobody cares what the Ether¬ 
net addresses of the cards themselves are- 
just the machine addresses—and you can 


often make up almost any address you 
want. Perhaps this notion is a bit exagger¬ 
ated—people running Address Resolution 
Protocol diskless workstations and large 
networks really do care about hardware 
Ethernet addresses—but it can be quite 
true for smaller, in-house networks. 

Addressing Antics 

The reason for the confusion and discrep¬ 
ancy? The host address, or Internet Pro¬ 
tocol (IF) address, is 32 bits long (some¬ 
thing like 192.5.27.52). While the Ethernet 
adapter manufacturer assigns the Ethernet 
address and guarantees that it’s the only 
one of its kind in the world, the host ad¬ 
dress is simply an entry in a file on a com¬ 
puter and can be changed at any time. 

The network administrator therefore must 


Setting up the first one is 
always the hardest 



make sure that all host addresses on the 
LAN are unique. And tf the network is to be 
connected to another one, especially the 
worldwide Internet, you must obtain a 
unique class C address. You do this by con¬ 
tacting the Network Information Center, a 
central registration authority (DDN NIC, 
Chantilly, VA, (703) 802-4535). All host 
addresse l s on the LAN must then conform to 
the registered network address to prevent 
confusion with machines at other sites. 

The only file you have to work with lo 
gel started is the /etc/hosts file (list¬ 
ing 1 shows an example). The first entry is 
a special one that provides an internal loop- 
back capability; it doesn’t send data over 
the network, but it lets you make sure that 
your software can at least “talk to itself.” 
The next entry is for the server machine 
itself; in this case, Em naming the node 
“infopro” and assigning it the IP address 
192.5.27.2. The last entry associates the 
name “pc” with the address 192.5,27,52; 
since only the last part of the address dif¬ 
fers from the server’s, it’s on the same 
subnet. 

Actually, the whole business of mak¬ 
ing up names is simply for human conve¬ 
nience. You could just type commands 
like telnet 192.5*27.2 and the soft¬ 
ware would work fine, but it’s hard to re¬ 
member all those numbers. 

Network in Your Pocket 

I thought I understood all this stuff before 
1 tried setting up my first network. My 
problem was that I had loo many vari¬ 
ables: a new workstation/server—an ab¬ 
solutely wonderful Mobius PWS/433cx— 
an Ethernet cable and terminators that l 
had made, and a somewhat strange setup 
on a PC, 

One thing I have always hated is open¬ 
ing up computers, plugging in new cards, 
having the system crash, figuring out 
which interrupts and addresses conflicted, 
finding and changing tiny jumpers on the 
cards, rebooting, and so on. The Xircom 
pocket Ethernet adapters sounded like a 
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Listing I: A sample /etc/hosts file + 

127.0.0.1 local localhost 

192.5*27*2 infopro infopro.infopro.com 

192*5*27*52 pc 


dream in comparison: You just plug one 
into a spare PC parallel port, attach the 
AC adapter and Ethernet cable, load the 
appropriate seif-configuring driver and 
network software for your system, and 
you're on the network. Imagine how per¬ 
fect that is for laptop computers. 

The Xircom pocket adapters (Xircom, 
Inc., 26025 Murcau, Caiabasas, CA 91302, 
(818) 878-7600) are available for ihick- 
or ihin-wire Ethernet, as well as twisted 
pair. They support Novell NetWare, Sun 
Microsystems' PC-NF3, Wollongong's 
WIN/TCP, Atlanta's CocoNet, FTP's 
PC/TCP, and quite a few other networks. 
And they have an internal 32-KB buffer, 
larger than that on many plug-in cards. 
The only Unix-based server implementa¬ 
tion I could find was the one from Inter¬ 
active Systems’ TCP/IP 1.3, which at this 
writing has just been released. 


Naturally, I had to try something dif¬ 
ferent, so I ftped a copy of NCSA Tel¬ 
net front ftp.ncsa.uiuc.edu (141.14 
2.20.50). This is a publicly available pack¬ 
age for DOS environments that provides 
you with telnet and ftp programs, as 
well as remote printing and execution ca¬ 
pabilities, It's also supported by Xircom's 
“packet driver” (aTSR program that serves 
as a kind of device driver for Xircom hard¬ 
ware), So this took care of the PC end, 
which I planned to use initially as a ter¬ 
minal, moving up to X Window System 
and NFS as l got the hang of networking. 

Instant Workstation 

A few words are in order about the Unix 
platform I am using. The Mohius 
PWS/433cx (Mobius Computer Corp,, 
5635 West Las Positas, Building 4-410, 
Pleasanton, CA 94588, (415) 460-5252) 


is a competitively priced ISA-technology 
“personal workstation” that packs over 15 
million instructions per second of power 
into a neat 12-inch-high minitower case* 
The hardware includes an Intel 486 CPU 
running at 33 MHz with 64 KB of cache 
memory, 16 MB of system RAM, a 170- 
MB SCSI hard drive, a 16-bit Ethernet 
card, both sizes of floppy drive, and a 
mouse. It also comes with an incredibly 
sharp and fast 17-inch monitor capable of 
up to 1280-by 1024-pixel resolution. 

The software that comes standard with 
the PWS/433cx is Interactive Systems' 
Unix System V/386 3.2 version 2.2.1 with 
all the trimmings: X, OSF/Motif, Visix 
Looking Glass, VP/ix, Lachman TCP/IP, 
and NFS. Unlike Open Desktop, Interac¬ 
tive’s Unix lets the PWS/433cx act as both 
a workstation and a server simultaneously. 
(ODT has a server upgrade package, but it 
adds considerably to the price.) 

Perhaps as important as all this power is 
the fact that you're not just left with 35 
floppy disks and a manual. Installing 
Unix, a task that has daunted countless 
potential users, is now a thing of the past. 
Mobius preloads your software to the hard 
disk and then tests the system in the final 
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from dust, spills, smoke, ashes, staples. 

Soft, Flexible, retains normal keyboard feel* 
Washable, Durable High-Tech Polymer lasts years. 
Hundreds of Models. SafeSkin is available for most 
PCs, laptops, workstations and clone keyboards. 
Office * Home ■ Factory * Classroom ■ Laboratory 
List Price $29.95. Please call or write for free color 
brochure. Dealer inqufries encouraged. 




KEYBOARD PROTECTOR 

Merritt Computer Products, Inc- 

5565 Red Bird Center Dr.. Suite 150 * DalEas, Texas 75237 
(214) 339-0753 ■ FAX (214) 339-1313 


A Message To 
Our Subscribers 


F rom time to time we make the BYTE subscriber 
ust available to other companies who wish to 
send our subscribers material about their 
products. We take great care to screen these 
companies, choosing only those who are reputable, 
and whose products, services or information we feel 
would be of interest to you. Direct mail is an 
efficient medium for presenting the latest personal 
computer goods and services to our subscribers. 

Many BYTE subscribers appreciate this controlled 
use of our mailing list, and look forward to finding 
information of interest to them in the mail. Used are 
our subscribers' names and addresses only (no other 
information we may have is ever given). 


While we believe the distribution of this information 
is of benefit to our subscribers, we firmly respect the 
wishes of any subscriber who does not want to 
receive such promotional literature. Should you 
wish to restrict the use of your name, simply send 
your request to the following address. 


BITE Magazine 

Attn: Subscriber Service 
P.O.Box 555 
Hightstown, NJ 08520 


278 BYTE - FEBRUARY 1992 


Circle 73 on Inquiry Card- 











THIRD 

ONAL 
COMPUTER FORUM 
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Ada 


COME TO MOSCOW! 


□ The ICF brings together people that influence and determine the major trends of information technologies in 
the USSR and world-wide 

□ The ICF lets western companies obtain top-quality, first-hand information about the real and potential computer 
and software markets in the USSR 

□ The ICF provides Soviet computer professionals with better access to products and technologies from the rest 
of the world 


Scheduled Speakers: Topics: 


• Philippe Kahn (Borland) 

• Jerry Kaplan (Go) 

• Greg Herrick (Zeos) 

• Dick Williams (Digital Research) 

• Esther Dyson (EDventure Holdings) 

• Stewart Alsop (InfoWorld) 

• Ken Wasch (Software Publishers 
Association) 

• Fred Langa 

• and others. 


• Status of the USSR computer market; 
business opportunities 

• Future of PC market 

• Workstations market 

• Macintosh 

• UNIX applications 

• LAN policy 

• LAN practice 

• Windows and OS/2 market 

• Pen-based technologies 

• etc. 


If you’re a part of the emerging Soviet and east European computer industry, or if you want to learn more about doing 
business with that rapidly-growing market, you need to attend the Third Annual International Computer Forum! 


SAVE MONEY BY 
PRE-REGISTERING 
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exhibitions, cultural programs, 
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EXHIBITION SPACE 
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US$3400 for each 9 sq.m. 
($2800 for the members of 
ICC). 
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Moscow, Proyezd Serova, 4. 
Fax/phone: 7-095-921-09-02. 

MCI ID: 439-1034. 
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configuration. This means that Mobius 
customers don’t have to worry about soft¬ 
ware or hardware compatibility. 

And they don’t have to worry about 
much else, apparently, because Mobius 
provides a 30-day guarantee as well as a 
15-month full parts and labor warranty. 
It’s a true plug-and-play workstation and 
certainly the easiest Unix system I’ve ever 
set up. I had it running X just 15 minutes 
after opening the boxes (and without open¬ 
ing the manuals). 1 was counting on this 
easy setup for Unix, because I figured I’d 
have my hands full with the network. 

A Real Panic 

After configuring the system name (un- 
ame -S infopro) and the /etc/hosts 
file, attaching and terminating the cable, 
and successfully running hardware diag¬ 
nostics, I thought I was ready. First, I test¬ 
ed the server with the command pin- 
g local, proving that loopback worked. 

The ping command actually has more 
to do with the sonar familiar to fans of The 
Hunt for Red October than the fact that 
it’s a contrived acronym for Packet Inter- 
Net Groper. Ping sends out packets of 
data to a host and then measures its ac¬ 


cessibility via the network by timing how 
long it takes for the echoes to return. 

A ping infopro command similarly 
showed that my fooling with the system 
files hadn’t disturbed anything major. So 
now I configured the NCSA Telnet pack¬ 
age on the PC, which consisted of editing 
one file to tell it the IP address I was as¬ 
signing to the PC and the IP address where 
the server could be found. I then sat down 
at the PC, typed telnet infopro, and 
waited. Nothing happened, so 1 went back 
to the other room and found the PWS/433cx 
in a panic. 

A few more tries convinced me that 
there was something here well beyond my 
troubleshooting abilities. But was the prob¬ 
lem in the PC, the cable, the software, or 
what? Mobius technical support went so 
far as to page the head technical engineer 
to call me with advice. But as the column 
deadline inched closer, I started panick¬ 
ing. Sure, I could use telnet to send 
files to myself from the PWS/433cx con¬ 
sole, bul that isn’t networking. 

So I called in reinforcements, in the per¬ 
son of Brian Lloyd, a network guru who 
happens to live down the road. I took over 
both computers, and we hooked them to 


his network. The PC worked perfectly. 
The PWS/433cx crashed again, so Brian 
took it apart. 

It seems that the Ethernet card was a 
WD8013, which is software configurable. 
At some point, the software configuration 
got lost. When I had relinked the Unix ker¬ 
nel in an attempt to fix it, the Interactive 
default address and interrupt for the card 
didn’t match the configuration, so it still 
didn’t work. In about 5 minutes, Brian 
changed a jumper to force the card to a 
known, nonconflicting address, relinked 
the kernel to match, and rebooted Unix, 
and it worked. Best of all, the PC talked to 
the PWS/433cx when I got them both 
home. So I really did know what I was 
doing all along. I think. ■ 


David Fiedler has been a consultant and 
writer on Unix topics for over a decade 
and has started several Unix publications. 
He's also the coauthor of UNIX System V 
Release 4 Administration ( Hayden, 1991). 
You can reach him on BIX as “fiedler” 
Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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• 40MB HD • Serial and parallel 
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• Carrying Case 
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Fortune 1000 companies, 
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• Serial and parallel 

• Serial and Parallel 

Government purchase orders 

• 86 key detachable keyboard 

• 86 key detachable keyboard 
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• 200W power supply 

• 200W power supply 

All systems come with 

• 9.F (H) x 75" (D) x 16.1" (W) 
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486-33 MHz.... $2,895 

486-33 MHz.... $3,095 

labor warranty. 

Free lifetime toll-free 

256K Cache Memory 
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UNIX is changing the world of computers, 
the w orld of business - quite simply, 
changing the world. It's revolutionizing 
office automation. It's required for U.S. 
government computer contracts. It r s the 
backbone of information strategies 
worldwide. 

That's why you need (ftlftf (VOffID - the 
magazine that keeps you up to date on the 
rapidly changing world of open systems 
computing. Each issue brings you the latest 
product trends and technical advances that 
can affect your business. The inside story on 
some of the biggest high-tech companies. 
Easy-to-understand programming tips and 
tutorials that can help your company use 
UNIX to its fullest. And unbiased hardware 


and software review's to help you invest 
wisely when you buy, 

in-depth features go beyond 
dry technical facts to show how the pieces fit 
together - to tell yon what's important about 
the advances and strategies that are 
changing your world. And tlHtxWQRlD 
consistently offers the freshest, most down- 
to-earth writing that you'll find in any 
computer publication. 

Subscribe today and recieve the next 12 
issues of OmxWqmd for just $18.00 - half 
the regular newsstand price. Save even more 
by ordering for two or three years. You can't 
lose- evei^ subscription to [fwxWoHD 
comes with a no-risk guarantee*. 


Substribe now! 

Call toll-free: 

1-800-257-9402 ext. 29 



If you're into UNIX , you need UNIXWORLD 

m m McGraw-Hill's Magazine of OPEN SYSTEMS COMPUTING 


UmxWofiLD i mrisk guarantee: If ml satisfied, toned and receive o M refund far the holme of Y&r subscription 

UNIX is 0 regijKu’Gd Irodsmark t?f UNIX System Laboratorios-j IfK. 
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The Programmer’s Shop 


OPTLINK™ for Windows 

by SLR 

OPTLINK... for programmers who 
don! have time to waste! 

OPTLINK for Windows eliminates 
the need to run RC after linking 
and is a drop-in replacement for 
LINK but about 20 times faster! 
OPTLINK sets no internal 
limitations on the number of 
publics, libraries, modules or 
segments being linked. OPTLINK 
eliminates 'out of memory 1 errors, 
supports CodeView and generates 
a complete global cross reference 
table. 

LIST: $350 PS Price: $345 
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315 
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dBMAN V 
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75 
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Magic PC 
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MS MASM 
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105 

Data Boss 
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Spontaneous Assembly 
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395 
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BASIC & ADD-ONS 


UI2 Developer's Release 595 
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895 
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dB/LIB Professional 
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DBMS TOOLS & LIBRARIE 

GFA BASIC 386 

295 
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300 
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Microsoft BASIC PDS 

495 

349 

Accsys for dBASE 

395 

349 

MS QuickBASIC V4.5 

99 

69 

CLEAR + ror dBASE 

200 

179 

QuickPak Prof. V4.0 

199 

189 

CodeBase 4 

295 

269 




CodeBase++ 

295 

269 

C LANGUAGE COMPILERS 

Comet Multiport 

169 

149 

Instant C 

495 

479 

Comm Tools for Clipper 

299 

269 

Quick C 

99 

69 

C Works 

698 

649 

Microsoft €6,0 

495 

349 

dBX/dBport w/source 

1000 

895 

Watcom C 8.5 

495 

439 

dGE 4,5 

295 

279 

CASE & PROTOTYPERS 

dSaivage Professional 

200 

195 

Demo II V3.0 

249 

239 

Essential 8-tree 

199 

149 

Easy Case Plus 

495 

449 

Fatrcom c-tree Plus 

595 

495 

G-Base Professional 

799 

699 

FLIPPER Graphics Lib, 

295 

279 

Instant Replay Prof. 

595 

575 

FUNCky.UB 

249 

239 

Layout 

300 

239 

Net Lib 

299 

269 

Show Partner F/X 

395 

295 

Novell BTrieve 

595 

479 




Pro Clip 

195 

185 

COMMUNICATIONS 


R4R (or dBASE & Comp 249 

229 

ADD-ONS 



R&R Code Generator 

149 

129 

Blast PC Plus 

295 

245 

Scrim age 

149 

139 

C A synch Manager 3.0 
Essential COMM 

189 

329 

139 

249 

DEBUGGERS/ 



Green leaf Comm Library 359 

329 

DISASSEMBLERS 



Hv per ACCESS A/ for DOS 100 

75 

Dis/Doc Professional 

250 

229 

Procomm Plus 

119 

99 

Multi scope for DOS 

179 

99 

QuickComm 

149 

129 

Periscope/E M 

295 

259 




Periscope 1/OK 

495 

459 

DBASE 



Periscope IV 

Varies 

Alpha 4 

549 

469 

Souroer 486 w/BIQS 



Clipper 5.0 

795 

570 

pre-proc. 

170 

149 


Till 


Janus/Ada Compiler 

by R. R. Software 

Janus/Ad a for DOS: the power and 
reliability of Ada f priced for 
everybody I You get a full 
implementation of the Ada 
standard - compiler, linker, royalty 
free runtime libraries, multiple 
memory models, environment, 
tools, even an Ada tutorial. And 
R,R, Software supports you with 
11 years of Ada experience and 
know-how. Now's tne time for you 
to use Janus/Ada. 

LIST: $99 PS Price: $95 

FastF axis 5 ft 6-002 


PRO-C 

by PRO-C Limited 

PRO-C Is a complete C source code 
application generator that produces 
commented, fully documented, error- 
Iree C code. PRO-C Workbench 
(included) allows users lo customize 
t heir ap pltcat Ions. Feat ures ind u do: 
screen, report, menu and baich 
update modules; interlaces to many 
dal abase formats, (PRO-TREE and 
Btrieve 5.0 tile managers are 
included}; segmented keys; 
relational capabililies; mouse 
support; and password protection. 
LIST: $795 PS Price: $735 

FaxtFaxts 1243-002 


WATCOM C/386 

by WATCOM 


Develop and debug 32-bit 
applications for extended DOS 
and Windows. Includes royalty- 
free 32-bit DOS extender, true 32- 
bit Windows GUI Application Kit. 
our fast, tight, and reliable 32-bit 
Code Optimizer, licensed 
Microsoft Windows SDK 
Components, an interactive 
Source-Level Debugger, an 
Execution Profiler and Morel 


LIST; $795 PS Price: 509 
FastFaxts / (144-020 


PVCS Version Manager 

by fntersolv (formerly Sage) 
PVCS is the market leader in 
Configuration Management 
software. PVCS provides complete 
control over ihe configuration of 
your software. You always know 
who made a change, what the 
change was, when it was made, 
why it was made and what 
revisions contain the change. You 
can even prevent unauthorized 
changes and coordinate revisions, 
special versions and upgrades - 
automatically. 

LIST: $600 PS Price: $529 

FastFaxts 111-OS9 


1 - 800 - 421-8006 
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e give developers what they need... 

• Tools to automate every aspect of the 
development cycle - over 4,000 in all 

• FREE pre-sales technical support 


SVS C3 ANSI C, Pascal, or 
FORTRAN-77 

by Silicon Valley Software 
Only from the Programmer's Shop f 
ANSI compliant, optimizing, 32-bif 
compilers; OPMI-oompliant, 
royalty-free DOS extender: source 
level debugger; utilities. Supports 
Hat model* code. Linker, librarian, 
make. i387 emulation, W31/4167 
s upport. I n terope rab fe I an g uages < 
LIST l*H Price 

ANSIC $1195 $325 

Pascal SI 195 $325 

FORTRAN $1495 $395 

FostFaxts 1958-048 (C), 1958*049 


Install SHIELD 

by The Stirling Group 

A fulT-Heaturod insiaUation program 
builder especially lor Windows/PM 
applications. Allows you to build 
Windows 3.0, & PowerPoint like 
install alien programs, A built-in simpfco 
install language allows you to create 
complete installation programs without 
any programming. % Complete 8 other 
feedback controls built-in. High- 
performance data compression. Help & 
instruction windows. Automatically 
builds program groups, items & icons. 
Installation logic based on hardware 
configuration and memory. A Hows 
intelligent editing of INI files, 
AUTOEXEC.BAT 8 CONFIG.SYS. 
LIST: 3395 PS Price: $369 
FastFwcis 2929-015 





ObjectVision 2.0 
by Borland International 

ObjectVision enables non¬ 
technical professionals and 
managers to “visually" create 
app I i cat ions. Unlike other 
application development tools, 
ObjectVision uses declarative 
programming techniques to quickly 
create interactive applications and 
requires no writing of code. All of 
ObjectVision is visual, not just its 
user interface. Since no 
programming is required, 
ObjectVision is the easiest way to 
create Windows applications. 

LIST: 3150 PS Price: 5129 

FostFaxIs 777-124 



Turbo Pascal for Windows 
by Borland International 
Turbo Pascal for Windows is 
designed exclusively for Windows 
programming, and everything you 
need is included, Turbo Pascal for 
Windows includes Borland's new 
ObjectWindows application 
framework FREE. So now you 
can develop Windows applications 
fast because they automatically 
inherit code for windows, menus, 
dialogs, controls, and more. You 
don t need the Microsoft Windows 
Software Development Kit (SDK). 
LIST: $250 PS Price: $189 

FastFajcts 777-130 


THE PROGRAMME 


Turbo Debugger & Tools 150 119 
DEVELOPMENT TOOLS 


ASiClear 

300 

259 

ASMFLOW Prof. 

200 

179 

Blinker 

249 

235 

dANALYST Gold 



Windows & DOS 

495 

100 

C-DOC 

189 

179 

Charge 

99 

95 

CLEAR+ for C 

200 

179 

Codan 

395 

349 

Install 

250 

219 

INSTALL w/source 

249 

239 

MKS Make 

149 

129 

MKS RCS 

249 

229 

Oprlib 

75 

75 

Optasm 

150 

145 

OptlinlVCompress 

350 

345 

Optfink/2 

350 

345 

PCLint 

139 

115 

PVCS Config, Builder 

250 

219 

PVCS Version Manager 

600 

529 

RTLINK Plus 

495 

419 

RT Patch 

495 

419 

Sou rearer's Appr, Prof. 

499 

459 

The Documentor 

295 

229 

TLIB 

100 

89 

EDITORS 



BRIEF 

249 

Call 

BrieFor C++ 

129 

119 

Cheetah 

145 

50 

d Brief 

129 

119 

Emacs 

325 

279 

Epsiion 

250 

229 


KEDIT 

150 

139 

PVCS Profes. Editor 

300 

249 

SPF/PG 

295 

249 

SpeedEdit 

295 

265 

Vedit + 

185 

159 

FORTRAN 



F77L FORTRAN 

595 

549 

Microsoft FORTRAN 5.1 

450 

309 

RM/FORTRAN 

595 

499 

Watcom FORTRAN 77 

495 

449 

GRAPHICS 



Essential Graphics Chan 

399 

349 

GFX Graphics Library 

150 

139 

Graphic 

465 

419 

graphics-Menu 



wr Data Entry 

249 

229 

GSS Graphics DeVt Tlkt. 

795 

699 

GX Effects 

199 

179 

wr Source 

399 

369 

GX Text 

149 

129 

w/ Source 

299 

289 

FIALO Professional 

395 

319 

MetaWINDOW/PLUS 

395 

349 

PCX Programmer's Tlkt. 

249 

229 

Quick Pi* 

495 

479 

Victor w/source 

295 

279 

Z-Phigs Professional 

795 

769 

HARDWARE 



Boca 1024 VGA 

245 

189 

Hard Card tlXL 50MB 

389 

369 

MouseMan 

119 

99 

Sola Net. 450 VA/UPS 

349 

249 

Conner C P-3204F 

899 

729 


SHOP 1-800-421-8006 




























OB JECT-ORIENTE D/C++ 


Borland C++ 

495 

379 

C++ Science & Engineer!000 

895 

M++ 

295 

279 

Poet/DOS 

399 

379 

Smatttalk/V 

125 

85 

Zinc Interface Library 

200 

179 

OTHER PRODUCTS 


Alpha RPL 

595 

99 

Bootcon 

60 

Call 

Carbon Copy 

199 

179 

Disk Dupe Pro 

179 

159 

Easy How 

230 

199 

Fasti 

99 

89 

FastBack Plus 

189 

159 

Flowcharting III 

250 

199 

HEADROOM 

130 

89 

HiJaak 

199 

149 

LapLink Pro 

150 

115 

Link & Locate ++ - Ext. 

479 

399 

Mace Utilities 

149 

99 

Norton Anti-Virus 

129 

119 

Norton Utilities 6,0 

179 

149 

pcANYWHERE IV 

179 

159 

PC Tods Deluxe 7.1 

179 

149 

PC-KWIK Power Pak 

130 

119 

Pre Cursor 

96 

89 

Remote2 

195 

139 

SpInRite II 

89 

79 

System Sleuth Pro 

149 

99 

Tame 

79 

75 

Turbo E MS 

100 

89 

PASCAL 



MetaWare Prof, Pascal 

495 

480 

Microsoft Pascal 

300 

199 

Quick Pascal 

99 

69 

Pascal ASYNCH Mgr. 

175 

159 

Turbo Pascal 6.0 

150 

109 

Turbo Professional 

135 

119 

TEXT SCREEN ADD-ONS 

C Worthy w/Souree 

649 

549 

Greenleaf DataWindows 

395 

339 

HI-SCREEN Pro II 

395 

319 

MEWEL Window System 295 

279 

POWER SCREEN 

149 

129 

Vitamin C 

395 

369 

VC Screen - painter 

149 

139 

Vermont Views w/ source 890 

819 

UNIX/XENIX 



db_FILE/RETRIEVE MU 

595 

569 


EStX/V Re!4 Dev. 2/Usr, 1295 1229 


ESIX/V unltd 

1695 1 595 

Informix SOL 

Varies 

Interactive Systems: 


UNIX Sys. V/386 4.0: 


Graph & Dev. 

1795 1595 

Starter 

1295 1145 

Complete 

2795 2475 

LPI-FQRTRAN 

995 929 

M++ for Unix 

Call 

M++ for Unix w/ source 

Call 


Microport V/4 Complete 3000 2879 
Norton Utilities for Unix 295 269 
Santa Cruz Operations: 

UNIX Operating Sys. 595 559 
UNIX Dev't System 995 895 
VP/ix 495 429 

XENIX Oper. Sys. 386 595 559 
XENIX Dev. Sys, 386 795 689 

UHC UNIX Sys. V Rel.4 2395 2199 
WordTech Quicksilver 1495 1295 

WINDOWS & OS/2 

ACTOR 4.0 249 225 

ACTOR Professional 4.0 495 449 
BRIEF for OS/2 249 Call 

Case: PM (for C or C++) 1995 1899 
Case: W Corporate Vers, 995 969 
Class Manager 399 379 

dBFAST/Windows 550 529 
Dialog Coder 549 539 

GFA BASIC for Windows 495 275 
Graphics Server SDK 495 455 
Guild 1995 Call 

I n stant Wi ndo ws lor Win. 495 439 
Knowledge Pro Windows 549 395 
MS Windows V3.0 149 119 

MS Windows SDK V3.0 500 365 
Mu I li scope Windows Deb.379 315 
Objectrieve/Windows 395 379 
ObjectVision by Borland 150 129 
OptLink/Wmdows 350 345 

OS/2 PM Toolkit 1.2 500 369 

Poet/Windows 499 469 

PrOtoView 695 675 

Quick C for Windows 199 149 
Realizer 395 349 

Smalltalk/V PM 500 399 

Spinnaker Plus 495 455 

Time after Time 80 75 

ToolBook 395 349 

Visual BASIC 199 165 

WindowsMaker Prof. 995 395 



InstallBoss 

by Kedwdl Software 

Installation for program generator 
for MS-DOS based computers. It 
generates professional installation 
programs and procedures for your 
software application. InstallBoss is 
menu-driven and uses a 
compression utility, and checks 
Con fig .sys and Autoexec.bat files. 
Prepares distribution diskettes for 
easy installation. 


LIST: $169 I>S Price: $69 

FaslFaxtS 5277-001 


The PKWARE Data 
Compression Library 

by PKWARE 

The PKWARE Data Compression Library 
allows software developers 1 q add data 
compression technology to appEicattana. 
The application program controls all data 
I/O. allowing data to be compressed or 
extracted to any device or area of 
memory. Only 35K ol memory is needed 
to compress dala, and only 12K is 
needed to extract data. 


Compalible with MSC, SC++, TC. 
TP 6.0, Clipper, Basic 4,5,7.1. ASM. 


LIST: $295 PS Price: $275 
FatlFaxis 3043411 



Magic Fields’" for Windows 

by Blue Sky Software 

Save time by creating Windows 
data entry screens the easy way. 
Magic Fields is a large collection of 
objects that perform data field 
validation. Just point and click to 
define intelligent input fields 
(numeric, text, date, currency, 
phone no., etc). Fully customizable 
including fonts, colors & 3-D NeXT 
took. Extremely powerful. Use any 
Windows resource editor. No 
royalties. 

LIST: $495 PS Price: $329 

FastF axis 2001-007 


■Till 


SHOP 1-800-421-8006 

































• DOS, Windows, OS/2 and UNIX tools - for every 
major language 

• FREE, comprehensive buyers guides 

• Instant, detailed product literature with FastFaxts! 



C++/Views- 
by CNS, Inc. 

C+WVhws VZO, I he premier MS 
Windows 3.0 OOP environ men! lor C++, 
provides a large dass library of over 95 
C++ classes (source included) and a 
complete set of development tools such 
as a lully functional C++ Class Kiorachy 
Browser, a code generator tor dialogs, 
and automatic source documentation 
tools, C++/V&t*s la designed as an 
OOP cnoss'platform development toolkit 
with versions for OS/ 2 PM, the Apple 
Macinlosh and UNIX systems running X- 

PS Price: $455 



ia@*r 



What is FastFaxts? 

Access literature on any of 
our products via FAx 
machine. FREE\ 

Call 617-740-0025 from 
any fax phone! 

Follow the voice computer's 
instructions and enter your 
product’s code number. Then 
await your instant print out of 
detailed product literature. 

THE PllOGll/tMMEK’S 
SHOP 

is International! 


THE PROGRAMMER’S SHOP-Deutschland 
Tclefon: 0231/1768-0 Telefax: 0231/1768-16 

THE PROGRAMMER'S SHOP - Italia 

Telefono: 0248.01.11.11 Telefax: 0248.01.11.07 


International prices will vary. 



.RTPatch 

by Pocket Soft, Inc. 

.RTPatch allows you to 
update files or entire 
systems by sending only 
the changes between 
versions, .RTPatch 
compares the old version 
i of a file (or set of files) to 
Mhe new version, and 
creates a small patch file 
that contains just the differences. This 
patch file is then sent to the end user. The patch file is 
then used to change the end user's old version into the 
new one. 


The advantages of patching are numerous: Patches 
are typically very small and therefore use less disk 
media or BBS time. Patches are also very easy to 
create and apply, thus taking the hassle out of updating. 
Patches can also be posted on public BBS's without 
fear of theft since the patch is useless if you do not have 
an original copy of the program. Finally, patches are 
very safe. Extensive verification insures that a correct 
patch is created and applied. 

.RTPatch works on any file type in DOS, OS/2, and 
Windows, and comes with a full 45-day, no-risk, money- 
back guarantee. There are NO RUN-TIME charges or 
Royalties of any kind. 

LIST: $495 VS Price: $419 

FasiFaxts 127-7013 





800 - 421-8006 


National Accounts 
800 - 446-1185 



90 Industrial Park Road. Hingham, MA 02043 • Canada 800-446-3846 • Mass. 617-740-2510 • FAX: 617-749-2018 

Credit card orders processed only when product is shipped. Alt prices subject to change. BY292 
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Trash RAM 


ASK BYTE 


I own a 20-MHz 386DX motherboard 
with 4 MB of RAM, AMI BIOS, and 
MS-DOS 5,0 (loaded in upper mem¬ 
ory, of course), and I’m having trouble 
with expanded-memory emulation, I 
have HIMEM.SYS using my system's 
extended memory, and I’m trying to 
run an EMS emulator to use some of that 
extended memory as EMS, 

When I try to use EMM386.EXE, 
some of my programs act weird. For instance, when I 
move the cursor around in Borland's C++ 2.0 IDE edi¬ 
tor, either numbers mysteriously appear from time to 
time or parts of the file are highlighted as the cursor 
travels across the window. Other strange things happen 
when I use programs that make use of EMS, and they 
always seem related to the keyboard. The programs do 
not have to use EMS for these strange things to happen; 
EMM386. EXE just has to be loaded, 

I tried everything I could think of, from using differ¬ 
ent switches with HIMEM.SYS and EMS386.EXE to 
using other EMS emulators, without success. Any 
suggestions? 

Colin Vernon 
Newmarket, Ontario, Canada 

Since the problems continue even when you use other 
EMS managers, I suspect your system *s EMS configura¬ 
tion is trashing your video RAM area ♦ First, check the 
documentation of your video card and see the memory ad¬ 
dress for VRAM. Next t try using other, more intelligent 
memory manager programs, such as 386Max or 
QEMM386, to exclude these memory locations. 

When faced with a memory configuration problem, 
you 7/ find no easy solutions. You should start with the 
simplest configuration: delete everything in your CON¬ 
FIG. SYS and AUTOEXEC\ BAT files and then, one by 
one, add drivers and programs to determine where the 
conflicts lie. —Stan Wszola 


Cyrillic Solutions 

I n my line of work I have quite a few contacts with 
Russians, and, therefore, I would like to use Cyrillic 
letters with my word processor. On the Mac, I just 
choose the Moscow font. Since I have a standard Swedish 
keyboard, I have a problem mapping the Cyrillic letters 
on the Latin keyboard, but that is manageable. I prefer, 
however, to use a PC, 

I understand from Microsoft that buying a copy of the 
Russian version of MS-DOS won't do me any good, since 
it requires the Russian characters in ROM. Besides, I 
want to mix Cyrillic and Latin characters. There are 
products that load as TSR programs and let you switch 
between the Latin and Cyrillic character sets, but that 
seems to me like a limited kludge. What I really want is 
a Cyrillic font for Microsoft Windows that can be used 
with all the different applications. Where can I get such 
a font? 

Niki as Rudemo 
Jarfalla, Sweden 


Even if you were to get a Cyrillic font 
for Windows, most of your applications 
(e.g., word processing programs) 
would nor be able to function fully with 
the Cyrillic alphabet ♦ I suggest you try 
a word processing package such as PC- 
Write Lite from Quicksoft, Inc ♦ (219 
First Ave. N, Suite 224, Seattle, WA 
98109, (206)282-0452). PC-Write Lite 
LOS has added features that support 
custom alphabets in general and Cyril¬ 
lic (the Russian alphabet) in particular, 
Quicksoft also offers a Russian spelling checker, and 
Gamma Productions (710 Wilshire Blvd., Suite 609, San¬ 
ta Monica, CA 90401; (213) 394-8622) offers a Rus¬ 
sian-English dictionary program. 

The following companies provide Cyrillic fonts and 
support: 

Excelier Software, Cornell Research Park, 223 Lang¬ 
muir Lab, Ithaca, NY 14850, (800) 426-0444. 

Weaver Graphics, 5165 South Hwy. A1A, Melbourne, 
FL 32951, (407) 728-4000, 

Digi-Fonts. 528 Commons Dr,, Golden, CO 80401 , 
(303) 526-9435. 

Image Processing Software, P.O. Box 5016, 6409 Ap¬ 
palachian Way, Madison, WI53705, (608)233-5033 . 

VN Labs, P.O * Box 9878 , Newport Beach, CA 
92658, (714) 474-6968. -Stan Wszola 


Wells American Supported Here 

A ttention Wells American A^Star and CompuStar 
owners: Michael E. Hoyle, president of CornerStone 
Technologies (and former product manager for Wells 
American), has announced that his company offers ser¬ 
vice and support for previous Wells American products. 
CornerStone accepts computers for repairs and has parts t 
schematics, accessories , and CPU upgrades. For fur¬ 
ther assistance, contact: CornerStone Technologies, lnc. t 
15ICRiverchase Way, Lexington, SC29072, 

(803) 796-7800. -Stan Wszola 


One Bit at a Time 

I n your July 1991 issue, the article “Macintosh Sound 
Revealed" referred to the PC compatible's sound as 
“ 1-biL" The explanation given for how the PC achieves 
different sounds is that the PC "[turns] its speaker on and 
off at different rates." This suggests that the PC is inca¬ 
pable of reproducing digitized sound. 

Several pieces of software play digitized sound 
through the PC's speaker. It was my understanding that 
the PC can't do more than beep through its speaker. 

How is this feat accomplished? 

Phil Combs 
Dayton, OH 

The PC speaker system is simply a single data bit ampli¬ 
fier and speaker. A timer on the motherboard can toggle 
the bit at any given frequency, or, with the timer dis¬ 
abled, software can simply set the bit to either setting. 
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The timer-driven mode doesn 7 do much for digitized 
sound, bur by careful programming, you can use the pro¬ 
gram-driven mode to create some sounds. 

The Mac r s 8-bit sound hardware can reproduce a 
waveform by driving the speaker in any of256 discrete 
steps. Since the PC has only two steps , you have to make 
the speaker act as if it had more steps using delta modula¬ 
tion— a technique for compressing a waveform into a sin¬ 
gle hit stream. It does this by comparing each sample to 
the previous value. It represents a larger value with a I; 
a smaller value becomes a 0. 

When you play back the sound, the program sends the 
Is and Os directly to the speaker. The resulting waveform 
is a coarse representation of the original, with much 
high-frequency noise. (The speaker cone and magnet 
dampen this somewhat.) While an 8-bit sound system 
can get reasonable sound with an 8-kHz sample rate, a 
1-bit system must sample faster. I've achieved reason¬ 
able results at 22 kHz, although the best results come from 
44 kHz and higher rates. 

Hopefully r as multimedia gains a stronger foothold in 
the PC marketplace , PCs will start shipping with high- 
quality sound hardware. Maybe then PC users won 7 
have to settle for sound effects that sound tike they ’re 
coming from a broken Victrola. —Howard Eglowstein 


Why 40 Will Get You 28 

I own a vintage 1987 IBM PC. Last year, I upgraded to 
640 KB of memory, I recently had a 40-MB hard drive 
installed, and the technician who did the work told me 
my system would not recognize more than about 28 MB. 
FDISK confirms this and reports 819 cylinders. The 
technician says that the problem is the ROM BIOS mod¬ 
ule, dated October 27, 1982. 

I’m running MS-DOS 3.3.1 know that IMS versions 
lower than 4.0 are limited to 32 MB on hard drives, 
but that doesn't seem to be my problem. The hard drive 
is running fine; I simply cannot access the rest of my 
disk. 

Glenn Walters 
Fort Wayne , IN 

I assume that you bought the machine in 1987, as the 
BIOS date suggests a much older machine. It confirms 
that you have a PC f not an XT or AT. A PC-class ma¬ 
chine has no specific hard drive support. It looks for a 
hard drive ROM on the system bus during boot-up. That 
ROM must provide BIOS-level access to the hard drive. I 
suspect that the controller you bought is not properly 
matched to your drive. It’s not a problem to use less than 
the full capacity of the drive—Vd guess that the techni¬ 
cian simply used the largest setting on the controller that 
your drive would support. Changing the controller 
should do the trick, 

The 32-MB limit only applies to DOS 3.2 and lower , 
Version 3.3’s extended-partition support allows several 
partitions, each up to 32 MB on a single drive. Lots of 
folks run DOS 3.3 with 40-MB drives and still use the en¬ 
tire capacity. They simply create two partitions and 
split the drive into two logical drives. Better yet, DOS 4.x 
or 5.0 lets you configure the whole drive as a single par¬ 
tition. —Howard Eglowstein 


LCDs in Living Color 

O ur company has need for a lightweight, flat-screen 
LCD color monitor for use with a mobile projection 
system. (The system consists of a PC driving a scan 
converter and large-screen LCD projector.) I have seen 
such a device but failed to clip the article. Can you 
help? 

John B. Echols 

Lynwood t CA 

In Focus Systems, Inc. (7770 South Mohawk St., Tuala¬ 
tin, OR 97062, (800) 327-7231) has a 640- by 480-pixel t 
5000-color active-matrix LCD monitor. This unit 
weighs less than 5 pounds and has a 1014-inch diagonal 
screen. Depending on the selected driver hardware , the 
LCD monitor can emulate CGA, EGA, VGA, or Macintosh 
displays. 

In Focus doesn 7 sell to end users but was finalizing 
distribution through resellers and OEMs as we went to 
press. Call the company for details. —Raymond G A Cote 


Did We Say That? 

S everal readers pointed out an error in our answer to 
L. D . Thomas’s letter in the November 1991 Ask 
BYTE, Thomas wanted to have both MS-DOS 3.21 and 
5.0 available on his computer. We suggested that he in¬ 
stall DOS 5.0 on his hard disk and boot up with DOS 
3.2L That won 7 work, because DOS 3.21 can’t access 
extended partitions you create with DOS 5.0 ♦ The cor¬ 
rect solution is to install DOS 3.21 on the hard disk and 
boot up with DOS 5.0 on a floppy disk as necessary. 

—Stan Wszola 

Video Labels 

I am looking for labels for my laser printer that are 
shaped like the labels on a video cassette tape, both 
the square ones and the long ones. Do you know of a 
source? 

Ronny Richardson 
Chamblee, GA 

Blank labels for videocassette tapes are hard to find. A 
videocassette requires two different sizes of labels: the 
face labels (3 } /n by 1 Vs inches) and the spine labels (5 Vs 
by ¥4 inch). 

Laser printer owners can use Avery Laser Printer 
Labels 45199, which costs $38.95for 300 each of the face 
and spine labels. You can order these from any well- 
stocked office-supply store or from Paper Direct (205 
Chubb Ave., Lyndhurst, NJ 07071, (800) 272-7377). 
Avery- also has the Label Pro label-design program 
($64.95) for both the PC (45100) and the Mac (45117). 

Owners of pin-feed-type printers can try Power Up 
Software (2929 Campus Dr., P. O. Box 7600, San Mateo, 
CA 94403, (800) 851-2917). The Video Cassette Pack 
($9 ♦ 95) includes 100 of both the face labels and the spine 
labels. 

In addition. Power Up sells the Video Tape Log pro¬ 
gram ($29.95) and the Labels Unlimited 3.0 label-design 
program ($59.95) for PC compatibles .—Stan Wszola ■ 
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”not just another board game " 


n QUATECH 




COMMUNICATION 


Quatech produces a full line of communication boards for the PC-XT, AT and MicroChannel system 
including: 

Asynchronous: Synchronous Multiport 


2 port for PC/AT 
DS-100:RS-232 
DS-200:RS-422 
DS-300:RS-485 
2 port for PC/XT/AT 
DS-102:RS-232 
DS-202:RS-422 
DS-302:RS-485 


Bisync, SDLC, HDLC 
SCB-1020 
1 channel RS-232 
SCB-1040 
1 channel RS-422 
SCB-1050 
1 channel RS-485 


8 port RS-232 
ES-100 

Block addressing 
MS-100 

Selectable addressing by por 
4 port RS-232 
QS-100 

Flexible addressing 


WAVEFORM SYNTHESIZER 

The WSB-100 Waveform Synthesizer Board has the best set of numbers in the market. With 
speeds to 20MHz and 32K memory at $1290, it's making waves in more ways than one. 


WSB-10 

•PC/XT/AT, 12 bit arbitrary 
signal generator 

•Onboard oscillator for independent 
operation 

•Internal data rates programmable 
from 200 nS/point to 429 sec/point 

•Output signal defined up to 2048 pts. 

•10 Megahertz maximum output 


WSB-100 

•PC/AT, modular arbitrary signal generator 
•DMA support for high speed waveform definition 
•Output signal defined up to 32,000 points 
•20 Megahertz maximum output 
•An analog or digital module is required for operation 
WSB-A12: 12 bit analog waveform module 
WSB-D16: 16 channel digital pulse generator 
module 


DATA ACQUISITION 


Quatech has developed a full line of data acquisition products for the IBM PC-XT, AT, MicroChannel an- 
compatibles. These high performance, low cost boards provide analog-to-digital, digital-to-analog, an- 
digital input/output functions. 


PXB-160 

•True 16 bit digital I/O 
•Configurable as two 
eight-bit ports 
•Handshake signals 
available for 16 bit 
I/O transfer 
•List price below $400 


SAC-12 

•16 single ended 
A/D input channels 
•12 bit resolution 
•3 16 bit interval coun¬ 
ters/timers 
•3 digital I/O lines 
•Switch selectable address 


DAQ-16 

•8 A/D inputs & 

2 D/A outputs 
•16 bit/1 OOKHz 
•4 digital I/O lines 
•2 DMA channels 
for continuous 
acquisition 


1 - 800 - 553-1170 

Call for a free catalog or fax (216) 434-1409 

International distributors call: Australia/Interworld Electronics 03-521-2952, 
Canada (Westem)/Interworld VCR 604-984-4171, England/Diamond Point In¬ 
ternational 634-722-390, Finland/Lab Hitech OY 0672497, France/Elexo 33-1- 
69302880, Germany/Jupiter Electronic Systems 06181/75041, Israel/RCM Ltd. 
972-03-5447885, Italy/N.C.S. Computer Italia 03311 770-016, Netherlands/ 
ACAL Auriema 040-816565. IBM PC-XT, AT and MicroChannel are registered 
trademarks of IBM Corporation. 
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Mail Order 

The latest offerings from vendors 
supplying products of all leading manufacturers 
at extremely competitive prices. 




Hardware/Software Showcase 

This new, categorized four-color display section 
makes it easy to find Hardware and Software products 
from a wide variety of manufacturers and suppliers. 




Buyer's Mart 

From Accessories to Laptops to Word Processors, 
you can easily find the dealers you are looking 
tor in this directory of products and services. 


BUTE 

BUYERS 

GUIDE 

* 

* 

* Your direct source for buying 

software, hardware and accessories 
from knowledgeable and 
* * . service-oriented dealers* 



























Elma Rack-Mount Keyboards 

If you use a standard keyboard with your rack¬ 
mounted system, you know what a nuisance and 
a hazard it can be. These new industrial key¬ 
boards are designed to fit easily into any El A 19" 
rack. Rug god and reliable, these keyboards are 
made in the U.S.A. by a Swiss company and 
demonstrate classic Swiss craftsmanship, 

■Full 101-key layout 

• Full-travel construction with excellent tactile 
feel for touch-typing . 

• OIX 3010 keyboard is set In a drawer (not shown), 

• OIK 6010 keyboard slides out w/a locking door. 


CyberResearch 

FEBRUARY PRODUCT SHOWCASE 

PC Products for Scientists & Engineers 

1 - 800 - 394-3300 

Toll-Free Hotline • Free Application Engineering 
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SOFTWARE 


INSTRUMENTATION 


Add slots to your PC with a 
12-Slot AT Expansion Chassis 

Running out of space for boards in your PC? Did 
your portable computer come with Just 1 slot and 
you need more? At CyberResearch, we have the 
answer! Our 12-slot AT expansion chassis gives 
you a net gain of TO additional slots, providing 
your PC with the power to handle even the largest 
jobs. 100% compatible, no software required. 

• 12 AT-Bus (16’Bit) Slots & 25QW Power Supply 

* Comes Complete w/lnterface Cards & Cable Set 

#GUB 112 Tabletop AT Expansion Chassis .$1395 

yCUB 212 Rack-Mount AT Expansion Chassis. $1595 


GPIB Instrumentation Controllers 
Support IEEE-488.2 Standard 

The new IEEE-488.2 standard has made it easier 
than ever to program and control GPIB devices. 
Manufactured by National Instruments, these 
boards allow you to control and gather data from 
up to 15 devices with IEEE-488 interfaces. Our 
AT GPIB and Micro-Channel controllers support 
data transfers at up to 1 Million samples/second. 
(No re-writesI OIder software fully supported I} 
#INST 1000A Standard GPIB Controller Board 1395 

#INST 1QQ4 High-Speed GPIB Controller. $495 

.'■INST 1911 Micro-Channel GPIB Controller $298 


NEW! Rack-Mount PC's with 
built-in VGA Monitors 

CyberResearch carries the broadest line of rack- 
mount and industrial computers. Now we've added 
new models with built-in VGA monitors You get 
a compact unit with '386 power and a color display. 

* Built-in 10" VGA Color Monitor & VGA Card 

* 4 Megabytes of RAM t 2 MB tor the vrc aae-ies) 

■ Enhanced 1D1-Key Keyboard 

• 1.2 MB Floppy Drive (or 1,44/3.5" if preferred) 

■ 2 Serial RS-232 Ports & 1 Parallel Printer Port 

• DOS 3,3 Software (or DOS 5.0, if preferred) 
mz 388-16S VGA Rack-Mt. PC, 80336sx, 16MHz $35»5 
mZ 389-33 VGA Rack-Mt. PC, 80386, 33MHz 14995 
#VBC 48B-33E VGA Rack-Mt. EISA, 486 h 33MHz.l999S , 


Arnet Intelligent Serial Boards 

Your PC is no longer limited to 2 serial ports! 

Multi-port serial boards from Arnet tet your DOS- 
based PC support up to 66 serial ports. All Arnet 
boards come complete with DOS Driver Software 
and an external 25-pin "O’ connector box. 

• Intelligent units Offer on-board 80186 micro¬ 
processor and dual-ported RAM buffer. 

■ Free DOS driver software lets DOS recognize 
up to 66 COM: ports. 

■ Surge Block" on alt ports protect© your PC 
from killer voltage spikes. 

* "Rock-Solid 1 Lifetime Warranty 

mm 194 4-Port Intelligent Serial Board. .$595 

mmt\ 10B 8-Port Intelligent Serial Board. ....,.$995 
#C0WIH T1 5 16- Port I nte! I ige nt Se rial Board .11895 
J CDMH 132 32-Port intellig ent Seri al Boa rd -1299! 


NEW Snap-Master Software: 
Data Acquisition for Windows 

Discover Snap-Master — the only Windows- 
based data acquisition and analysis software to 
achieve high-speed, real-time data acquisition 
with multiple simultaneous A/D boards, 

Snap-Master lets you define your own custom 
instruments using icons and easy-to-understand 
flow charts. A predefined database of sensors 
is integrated with the data acquisition system. 

#HDS 299 Snap-Master Acquisition Module.. . .1995 

/ H D S 210 Soap-Master Analysis Module .$495 


EasyPIo! II Scientific Plotting 
and Graphing Software 

Are you tired of using Lotus 1-2-3 to create 
scientific plots? Now Easy Plot II helps you create 
complex graphs and detailed 3-D plots from your 
Easy-to-use EasyPlot IE is completely 
menu-driven and makes a perfect companion to 
our Labtech Notebook data acquisition software. 

#SPS 215 Easy Plot II Scientific Graphing S/W ..$349 
#SPS 218 EasyPIcf It — SAVE when purchased with 
I a htfir h N ntfihnn k snfiwa fr < $299 


■ Occupies only 1 rack space {1,75" high), 
^OIX 3910 Rack-Mount Keybd — 24' D Rack.... 
#0IX 6919 Rack-Mount, Industrial Keyboard. 
























































Redlake TapeCaster 
VGA to Video Converter 

Red lake's TapeCaster converts VGA screen 
output to video for applications such as animation 
and creating training tapes. The TapeCaster is 
extremely easy to use: no base addresses, no 
interrupts, no software — just plug and play 

* True, precise NTSC or PAL video timing. 

* Simultaneous VGA and video display. 

* Composite Video & Y-G (SuperVHS) output for 
use with equipment ranging from an inexpensive 
VCR to broadcast-quality professional video 

#NTSC ZOO TapeCaster - NTSC Video Output..$75(1 

#PAL ZOO TapeCaster - PAL (Europe) Video Out.. S750 
#NTSC 100 Sped mm-NTSC Video Digitizer and VGA 
i Overlay Controller with software $ 1659^ 



ZOO KHz 12-Bit A/D Board 
foi only $975 with Software 

PC 30 boards from U£i bring high-speed data 
acquisition to the low-cost market. Complete with 
menu-driver Status-30 software and program¬ 
ming drivers for BASIC, C and Pascal, the PC 30D 
and PC 30PG are two of the best deals around, 
■ 16 Analog Input Channels & 4 Analog Outputs. 

* Supports Dual DMA for continuous acquisition 

* FIFO buffer simplifies programming, 

* Includes complete driver source code in C. 

* Supported by Notebook & LabWindows 2.0 SAV. 

* Simultaneous'sampling versions available. 

#PC 300 200KHz, 16-Channel A/D Board. $975 

#PC 30PGL PC 30 with Gains of i. 10.100. & 100G Si295 



Advantech has made data acquisition extremely 
affordable. Their PCL 812 boards offer 16 input 
channels and high speed acquisition; despite 
their low cost these boards have not sacrificed 
anything in performance or capabilities. 

• 16 Single-Ended A/D Inputs & 2 Analog Outputs. 

* 12-Bit Resolution for Accurate Measurements. 

* Up to 30,000 Samples Per Second 

• 16 Digital Input Lines & 16 Digital Output Lines 
#PCL BIZ 30 KHz, 1 B-Chan. Low-Cost A/0 Bd .$305 
#PCL 812G PCL 812 with P ragrarn mablR Gains.$405 

#PCL 1109 Pascal & C Software Drivers............$95 

#PCL 780 Terminal Panel with Cable.. .,$95 


Best-settlng 
Labtech 
NOTEBOOK 
software 
now sports 
anew 
fCONVlew 


Complete Packages include 
Notebook Software — Save $250! 

Now you can purchase everything you need for 
a complete system of data acquisition hardware 
and software, all in one low-cost package Each 
of these packages includes a full set of Labtech 
Notebook — the undisputed leader in data acquisi¬ 
tion software, now improved with ICONview. 

■ PCL 812 or PCL 812G Data Acquisition Board 

* INST 200 Labtech Notebook Version 6 1 
- PCL 1050 Industrial Wiring Kit 

* PCL 780 Screw Terminal Panel w/Cables 

* PCL 1100 Pascal & C Software Drivers 

* BASIC & QuickBASIC Drivers 

#INST 290 Labtech Notebook 6.1 w/lCONview .8975 

#PCL 812LT PCL 312 Complete Package.$1295 

#PCL 812GU PCL812G Complete Package . $1395 



MOTION CONTROL SYSTEM 
Makes servo-motor control easy 

PC-based motion control may seem like science 
fiction to many people. Here at CyberResearch, 
it's one of our specialties. Shown here is our 
CSVS 872A, our top-oMhs-line Intelligent 
Servo-Motor Control System, which includes- 

* Technology 80 2-Axis Intelligent Analog Servo- 
Motor Controller board complete with software. 

•EGAG Torque Systems High-Torque Servo 
Motors. 140 oz-in r 1300 RPM (Qty 2) 

* Technology 30 2- Axis, 7 Amp Analog Servo Driver 

* Electrostatics Regulated DC Power Supply 

* Terminal Blocks and Cabling 
rCSVS 872A High Torque, Dual Motor, PC-Based 

Analog Servo Motor System....$2995 


SAVE 30% OR MORE 

With Metiabyte-Compatibles 

Our new series of CYDAS Megabyte-Compatible 
data acquisition and control boards offer both much 
lower cost and valuable added features; yet they 
maintain guaranteed 100% Metrabyte-Compatibility. 

Meirabyte Cyber 

Our Part# Price Price 

tCYDAS IGF lOOKHz. 16-Ch. A/D Bd. $1165 $850 

?CYDAS IB SOKHz, 16-Ch. A/D Bd. 5999 S7IB 

#GYDAS A 2QKHz r 3-Chan. A/D Bd. S425 $299 

#CYDAS BPG 20KHz A/D w/Prog. Gain $599 $349 

#CYDAC 02 2-Chan. 12-Bit D/A Board S299 $T59 

#CYDUA 06 6-Chan. 12-Bit D/A Board $650 $341 

#CYD10 24 24-Ch. (PtO-12) TTL I/O S130 $75 

CYDI0 24H 24-Ch. (PIO-24) Dig. 1/0 S185 $95 

#CYCTM 95 S-Cb. Counter/Timer Bd. $325 $141 

#CYCTM 10 2 CYCTM 05 s on 1 board $650 $231 

rCYIVlUK 19 15 Ch Multiplexer Panel $399 $241 

#GYMDX 32 2 CYMUX 16 s on 1 board $798 1341 

#GYSSH 94 4-Chan Simul. Sampling $450 $399 

-CYSSH 16 16-Ch. Simul. Sampling SI BOO : ml 


100% Satisfaction Guarantee Wide Selection nf Products 


You can order from Cyber Research with confidence. 

If you are not completely satisfied with your purchase, 
simply call our toll-tree hotline within 30 days of 
receiving the item. A friendly customer service 
technician wili arrange for a full refund, replacement, 
exchange, or credit. No Problem. No Hassle. 

{We reserve the right to refuse returns on items which 
have boon damaged or delated, and returns ol 
quantity, discounted, dealer, or OEM sates.t 

FREE Application Engineering 

At CyberResearch we have no salespeople. 

Our engineers have one priority: to help 

you find the best technical solution to J00* 

your problems. Calling our 

Applications Hotline is tike 

having your own free consul- Mu V IIKI ■ WM \ 
tant. So call and let our years M 
of experience work for you. || _ 


Worldwide 
(203) 483-8815 
Fax: (203) 483-9024 


Cyderjtesjearcii 

m W ff. 

;-9024 | " | 


When you need PC-compatible equipment for 
science and engineering, there's only one name to 
think of: CyberResearch. We offer the largest 
selection of hardware and software for data acquisi¬ 
tion. Instrumentation, communications, motion 
control, etc. We stock all your best -known suppliers 
like those featured on these pages and many more. 

It's Easy to Order 

We accept Purchase orders from: 

* Companies with an established credit account. 

I * ^ * Government Agencies 

* Fortune 500 companies 
Tb • Universities and hospitals 

m __ If you don't fall into one of 
ICOSkPPn these categories, you can 
1 1*11 place orders prepaid (credit 
wi ■ card .'check) or COD with a 


company check. 


TOLL-FREE HOTLINE 

( 800 ) 394-3300 


Mailing Address: P.l). Be* 9555 

New daicfu ET U6535-959S 







































Maxtor 

340 Mb 
SCSI 



MB 

SCSI 

IDE 

60 

N\A 

229 

120 

359 

349 

213 

579 

559 

340 

999 

889 

535 

1549 

N\A 

760 

1649 

N\A 

1.2G 

2299 

N\A 


Ask about... 

our full line of 
Macintosh and 
Sun-compatible 
SCSI hard drives. 


Quantum 

170Mb SCSI* * 



SyQuest I DAT Tape 

88Mb H 1.2 Gb 
Removable II Back-up 


ETFnn 


SO-555 


Bare 

8 -555 399 

■5110(88) 609 
Dualiut. 44) 899 

Dual«Hi.88) 1449 


Micronics 

486 33 ISA Motherboard 




5TTFD 


iX ISA 20 259 

IDX ISA 25 419 

IDX I$A/33/Cadie 569 
iox ISA/33/Cache 999 
486dx EISA/33/Cache 1549 


* 30-Day Money-Back Guarantee * 

All products carry a 30-day money - 
back guarantee. Your risk in the 
transaction is the coat or shipping, 

• Disk-for-Disk Replacement Warranty * 
Quantum, Maxtor, Syquest and 
Archive drives carry a two-year "parts 
& labor' disk-for-disk replacement 
warranty. WHEN, Teac, WangDAT, 
Conner! Micronics products and 
Syquest Cartridges carry a one-year 
"parts fit labor'' disk-for-disk (board- 
for-boardl replacement warranty. 

• Mounting Hdwre & Cables Included * 
All Hard Drives include rails, extenders 
and data rabies required for standard 
operation. Board products are 
populated but without RAM. 

* Toll-Free Technical Support * 
Toll-Free Technical Support. 9a m to 
7pm Monday thru Friday, Central 
Time, As often or For as long as you 
need, 

■ Prices and Specifications sub|m Jo change without notice, 


mm 

TEAC155 599 

Archive ^h°n 1499 
WangDATi799 

ITT 1 




600Mb SCSI 

$1399 


1.2G 


Bare 

1199 

1349 

1399 

1699 

1949 


Toshiba 

CD ROM 

$579 


579 

SCSI Interface drive indudes MS extensions 


“Bare” Drive includes Drive, 
Data Cable, Rails & Extenders 

* 8-bit SCSI kit (AIC) add S109 

* 16-bit SCSI kit (Adaptec 1520) add 
SI 49 

* 16-bit SCSI Bus Master kit (Adaptec 
1540) add $229 

* 16-hit MCA SCSI KiMAdaptec 1640) 
add $329 

* 32-bit EISA SCSI kit (Adaptec 1740) 
add $599 

- 16-bit IDE Kit add $1 

■ Many Models available with Floppy 
Controller 


VISA, MC, Discover -No Surcharge International Orders Toll Free Australia: 

^ (816)478-8300 0014-800-125-875 

AMEX Accepted Fax; j 816 ) 478.4590 {24hxs) Tall Free U,K.: 0800-897-545 


Gov.. Univ, & 
Accepted Corp. PO's, 
No Surcharge 


-800 235-3707 ff S 

^ ^TFCHHOIOGIFS 


2900 S. 291 Hwy * Independence. MO 64057 
M-F TAM-9PM CT SAT 10AM-4PM CT 



























You May Recognize Some of Our Customers 

Intel Corporation U.C, Berkeley U.S. Naval Department S.W. Bell 
M.LT. Procter & Gamble U,S. Marine Corps DuPont Exxon 

PG & E Digital Equipment Corp. U.S. Army Washington Post 

AT & T Clem sen University U.S. Veterans Hospital Admin. Ctr. 

N A.S.A. Xerox Eastman Kodak Lawrence Livermore Laboratories 

Lockheed Missile Space Engineering ...and the fist goes on and on... 


$1,655 


M1C5Q-LS 

386SX-V20 Notebook 


h Intel BO 386SX-20 MHz, Micro-L / Vanda Notebook 
3 2MB RAM * 40MB HDD 4 1.44MB FDD * 1 PS IS port 
b LCD VGA CGFT Back-Jit (640 x 480), 32 Grey scale 
a Super low-profile 86 key keybd (12 function keys) 

■ Dim: 12.2' (W) x 10.Q h (D) x 1 .T (H) * w/FREE Travel Bag 
i m. 6.2 Lbs (w /HDD. FDD/ battery) 

I OPTION: 2MB Memory kit - add $210 


d Intel 80386-33MHZ Processor * Upgrades to 4CM Hz; 
Socket for removable crystal allows lor CPU changes 
«AMI BIOS. Symphony™ Chpset, Dallas DS1287 
real-time dock (w /10 year warranty) 

1 64k Cache SRAM expandable lo 1 MB onboard 
e 4MB RAM 70ns expandable to 32MB onboard 
e 120MB, 1 Sms IDE HD/FD contrir -1241 44MB FDD (TEAC) 
1 14M VGA Card with 1 MB, flicker-free, (Genoa 7800) 
e 14* Super Multi-scan, non-mt, 1024x768,0.28dp(Reiisys-l422) 
1 1 Parallel /2 Serial Potts ■ Keytronics 101 Keyboard (USA) 
e Deluxe Baby Case with 2 QOw UL Power Supplyffi-bays 
e MS-DOS 5.0 - MS-Windows 3.0 and MS compatible mouse 
. OPTION: 386-40 SVGA system - add $75 
i OPTION: Mid-Tower - add $60 


■ Intel 8Q3B6-SX/16MHZ Processor - AMI BIOS 

■ 2MB RAM expandable Id SMB onboard 

■ 1 2 MB Floppy Disk Drive (TEAC) 

■ 1 ,44MB Floppy Disk Drive (TEAC) 

■ Hard Disk*"Floppy Drive controller 
s 40MB 17ms IDE Hard Disk Drive 

■ 1 ParaJlel/1 Game/2 Serial Ports 

■ Keytronics 101 Keyboard (USA) 

■ 16-bit VGA card w/512K (flicker Free) 

■ 14' SVGA Monitor 1024 x768,0.28dp (Relisys RE-9514) 

■ Deluxe Baby Case with 2Q0w UL Power Supply/ 6 -bays 

■ MS-DOS 5.0 4 MS Window 3 0 and MS compatible mouse 
a OPTION: 36&SX-2Q SVGA system - add $35 

e OPTION: 386SX-25 SVGA system - add $70 


Monthly Specials 


MIC^O-L* QOOQC 

ISA 486-33 CACHE (Symphony) 


* Intel 8048fr33MHz Processor - Upgrades to 50MHz; 

Socket lor removable crystal allows for CPU changes 

■ AMI BIOS, Symphony™ Chpsef, Dallas DS1287 reaTtiim 
clock (w/ 10 -year warranty) 

h &4k Cache SPAM expandable to 1 MB onboard 
e 4 MB RAM 70ns expandable to 32MB onboard 
i 1 2MB and 1.44MB Floppy Drives (TEAC) 
p 120MB JDE HDD * IDE HDD/FDD Controller 

■ SpeedSlarPlus, 1 MB.16-bit VGA card. Hi Sierra color 

a 14' Super Muitiscan p 1024x768,noft-int, 0.28dp,(Relisys-l422) 

■ 1 Parallel/2 Serial Paris ■ Keytronics 101 Keyboard (USA) 

& Mid Tower case (Heavy duty). 230W UL P/S 4 digital display 
t MS-DOS 5,0 4 MS-Windows 3.0 and MS oompalible mouse 


MIC^O-L" 

486-33 SERVER 


. Intel 80486-33MHZ CPU Upgradable lo 50MHz * 

n Fault-Tolerant Operation 

■ Dual Maxtor 380 MB, 0.5ms Drives w/ Hard Disk Mirroring 

■ ESDI Disk Caching controller (DPT) 

1 16MB 60ns RAM expandable to 32MB onboard 

■ 12MB and 1.44MB Floppy Drives (TEAC) 

h Orchid ProDesigner I Is VGA card w/1 MB. Hi Sierra Color 

■ 14' SVGA - Nl Monitor. 1024 x 768,0,25dp (Sony CPD-1304) 

■ Keytronics 101 Keyboard (USA) - 1 ParaJlef /2 Serial Ports 
■Tower Case w /10 drive bays/digital display/275W P/S 

■ American 600W Smart UPS * MS,DOS 5.0 


Hard Disk Mirroring aJimrnsJes 
rln3 need for back-ups and 
protects data. The sy&lem 
autamatlcaily switches to The 
second hard drive containing 
Identical data as on the iirsl 
drive. In the event of hard disk 
failure. 


FREE ON-SITE 
Service to most 
locations. 


‘ The Jnlel Inskte Logo is a 
trademark o t Intel CorporaiiDn. 


jmc- 


$6995 


256K Cache 


We offer superior products, and the best values 
in the industry at unbeatable prices! 

Intelligent Choices 


& Ll / IJ_LU.vL.UJJ 1 1 1 l afilMHV 

^WvV.V.V.V 

JZT f l , , r I I - I » l L 


Standard By stain Features: (*uniess specified differently in Speciois) 

■ Motherboard - Intel CPU ■ 2 serial/1 parallei/1 game ports 

« 4 MB 70ns RAM on-board ■ 101 Keyfronies keyboard Additional inform^ion for various 

■ Math co processor socket ■ Desktop case w 200W UL / PS MotherboardconfJgurations. 

■ 1,2MB and 1.44M9 FDsfTeac) OPTIONS: Mid-Tower add-$60 specifications, and prices 

■ Dual IDE HDD/FDD controller Full-Tower add-$ 10 O. -please call. 

SYSTEMS: (Prices below do not include Hard disk drive, monitor / card) 

486-33 EISA w/64k cache (Uhronics MflJ .... .^T,dd5 

486-33 ISA w/64k cache (MCfSymphony) upgradable to 50MHz «■.**«*•* _ $1,195 

486SX/20 w/64k cache (Symphony) upgradable to 33MHz^50MHz .»<»>■ _ $965 

386-33 w/64k cache , ( Symphony ) upgradable to 40MHz . $895 

386-25 (Symphony) SOUS IDE HDD, SVGA monitor, upgradable to 33MHz/40MHz ........ $1,585 

386-SX20/16 __ $685/655 

386SX-16 LAPTOP 2MB RAM, 40HOD t Mono VGA, 10.9 lbs (SportSX). _ $1,455 


MIC50-L* * Q IM'C 50 - 1 -* *. 0 

386-33 cache (Symphony) %p 7 845 1 386-SX/16 SVGA $ 7 295 


- W e otter c om peli l sve p ric es, super i or products, 
customer suppod, and Iht? best values In ihe mail 
order industry. \n addition, we otter: 

* 30-day money-back guarantee lor detective items 

- One-year Warranty {Labor & Paris) 

* Prices relied 3 a c cash dis-cuunt. 

* Shipparg rson-refundable on *elurr? 0 tl ilcms. RMA fs -5 retivinid 
« Caliiorma resitfeblsadu 8 ' jL sales tai. 

* fii'ow iQ working days for checks to clear 

* re.sioclung lee on non-defective returns 

* Govern men?. Umversily 4 Fortune 1D00 P.O.'s- Nel 35 add3 6 » 

* Opened soliware is not relurnable. 

* We welcome International accounis, minimum order 5250. 

* APG s. FPO s. & Overseas Qtders welcome 

* Prices subject to change witheui nonce. 

* 4l’ Irattemarks belong to Iheir respective companies. 

* We are not responsible for typographical strops. 


Hours: 


Mon thru Fri - 8:30am to 6:O0pm (PST) 
Sat - 10:00am to 4:OOpm (PST) 




MIC^OUNi 


COMPUTERS 


I IV C O R P 

46757 Fremont Blvd. 


Orders 

Only 


Info/CA Orders: 

Fax: 


(510) 

(SIO) 


770-1900 

770-1912 


ORATED 

Fremont, CA 94538 


1 - 800 - 777-2219 


Dealer Inquiries Welcome . 

Government, Corporate &. 

I- 1 (In f i *eraity P O, 's 

pgnd Welcome! 

For your protection, 
we check thoroughly 
for stolen credit cards. 

flicroltrie Computers - Taiwan 

Rhone: 011-868-734 50025 
Fax: 011-886-7-34S0060 


Circle 176 on Inquiry Cord. 
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NEVAI 

COMPUTER 

DA 

J. 


Ws 


OVERSTOCKED, Everything Reduced! 

Call Tell Free: 800-654-7762 


WORDSTAR 6.0 SYSTEMS 


OR WORDSTAR 2000 RiL. 1.5 

This is not n 
misprintl These 



or* tlw exact WWDSB* 

! ? 

1 


selling lor aver 
$300.00 Fn*n 
our competitor!. 

We have 
ihouspndk in 
slock . These are current 



2S6-12MHZ 
286 tficMHZ . 
3S6-16SK., , 

386-205X. 

386-25MHZ.. 

386-33MHZ 

406-33MJHZ 


$899. 
$949. 
$999. 
$1099, 

.$1199. 

W/ 64K CACHE. 

W/64ft CACHE.. .. 



INTEL COPROCESSOR 


5 YEAR WARRANTY! 
Quantify 


$ 1 399. 
$ 1 099. 


Syitamj mdude: 14* VGA Monitor & Cord w/51 2K, Desktop Or Mini Tower 
case [200 W U fl power iUpptyk 1 ¥«* Warr., DOS 50, Poroiy. Serial, 
Clock S. Gome Port, I M& Memory, 1.2/ S'S* Floppy, 101 Key Keyboard, 
40M& fed Drive 


FOR SALE BELOW DISTRIBUTOR COST! UST $495,00 bd 

CALL FOR QUANTITY PRICING! 

YOUR CHOICE 99 . 00 ea. 

PS/2 50/60 BOARD 

AST ADVANTAGE/2 

Corses w.ih OK expandaW* la SMeg using SIMMS. 
Super Pak utility software OK - 49.00 
2MEG - 1 49.00 4MEG 249,00 8MEG 449,00 


FAX CARD W/ 2400 BAUD MODEM 

A^tOrtialbc grOtip III digital FAX, background operation, lend cmd receive toul, 
screen images, scan pogra,. Hoym compatible, modem buill cm 
FAX 9600/7200/4800/2400 Software, telephone «d 

YOUR COST 9 9/° [WifKairiMacfeml S 9. 00 

MODEMS W/MNP Level 5 

FuttyHar/eJcompatible, monitor speaker w/'volumocanlrd'. 2400/000 Baud 
brwiunitilon rata, addressable COM 1,2,3,4, CompcHibis w/ IBM PC, XT, AT & 
CampaliUei. 2yeer W<prnanty Full Duplex operation, complete wirlv idhwpre. 
Autodial,Ayloemwer INTERNAL 49,^ EXTERNAL 79 , 1ao 


200 WATT POWER 
SUPPLY 

Dined AT raplocemenl, ULAppr,, 1 1G/220V, 4 Drive Connectors. 

200 WATT 39. 00 !5owAn( or xr49. 00 

lOl and/or 84 KEY 

KEYBOARDS 

New! year Warranty .works on XT, AT & 386's Low cost, 
high quality by Milsumi . 64 KEY 19*^ 101 KEY 30. oc 


MONITORS 

12" GREEN 
MONOCHROME 
Tilt A Swivel Base. 

14" MONO/TTL AMJBER FIAT SCREEN. 

14" VGA, 640X490 .| 41 Doll 

M" VGA I024X7-6B ... .| 78 DolJ 

14 h VGA . ... I024X76B ... .fNan InlerWl 

VGA CARD.512* Exp iMfG. 

60 MEG TAPE BACKUP 

Mfg, by Wangiae, compatible w/ MS DOS, Novel SCO Xenix, Pick. 

Complete w/ controller, cable and manual. $399.°° 



SOM BASED MACHINES: 
00387-16 14MHj 179.* 
SOM SASEDMAOmS: 00307.20 20MHi 1 it." 
B088BASIDMAQHNB: 0O207-6dMHrM» fl * flOSS/SSSSMHrTflt, 04 
B087-5MHz, *9. M |(3207-&8MHi f 9.^ 00387-33 33MHz SOT.** 

8007-2 SMHzTOJ* 00207-JOUJMHzM* 80307-SXf6124*« 
S0S7-1 \m H* 119“ 80207-Xt 99-" 8QM7-5K2D144.* 

CONTROLLERS 

Cftc/FiDHy 39.°°, litirWD’ I 49. ea ,BBdriD«ly49. 00 
FOfiFLOFprS- SupwFlUwrCttilrol, I 2,3*0K. 720K& 1,44 Dtwh 49.* 

FLOPPY DRIVES 

3S0K-S4 ■ 49. M TX) W> > 49, M i 2 m£G- SB « l Mm ■ 5a. M , 

Trenton TMI00-2, It* original AM Dnre 99.™ 

10 MEG HARD DRIVE 

Half hstghi-80 MSEC ■ 6Montb Warrantylist 149.00 

YaurCo5t69.* w/(ontralltf & cable add $5D,« 

20 MEG HARD DRIVE 

3'/j " ■ dOMSEC- 6MONTH WARRANTY.W/SW "MGfJNTS 

YOUR COST 9 9. w/coni»W & table odd $50.— 

Conner, Muter, Seagate Hard Drives 


PART# 
N*v-20MB 
Mpv-4GMfi| 
Nov-40MB 
Nev-SOMfil 

ttov-BOMfl 

NevliOMfil 

Nev-2t0Mfi| 

Mev-33QMBI 


21MB 

44MB 

40MB 

80MB 

BOMB 

120MB 

210MB 

330MB 


ACCESS 

TIME 

20MSec 

ZflMSnc 

ibms« 

2BMSk 

10M$,rt 

IfiMSec 

LflMSee 


TOUR 
INTERFACE COST 

MFM T49. 

IPE 179. 

MFM 329. 

IDE 299. 

MFM 449. 

IDE 249. 

IDE 599. 

IDE 1,195, 


|AH Hard Drivel have o 1 Year WortoMyl 

MINISCRIBE HARD DRIVE 

3180E 5V* \ 154 MEG, ESDI, 18 MSEC Acc«s Time New Factory 
Pocked! Li it S1 295.00 YOUR COST $ 4 9 9,°° 


WE WON'T BE UNDERSOLD ON MEMORY!! 



COMPAQ 

MtMOflY 

MEMORY 



TOSHIBA MEMORY 



COMPAQ 

YOUR 


MEMORY 

TOSHIBA 

YOUR 

MODEL 

ADDED 

EQUIV PART# 

COST 

TOSHIBA MODEL 

AD0ED 

EQUtV. PART # 

COST 

DESXPfiO 286 

512K KTt 

1 1301 2-001 

59.** 

PORTABLE 2000SX 

1MB BD 

PCI 4-PA0311U 

129.*' 

DESKPDO 

1 Mft MODULE 

1 IBOftBODI 

59.*' 

T1 GOOSE i XE/IE 

2MB BD 

PC 1 4-PA031 2U 

1 79." 

28ftN. 3B6N 

2M8 MODULE 

1 I06W-®1 

134.*" 

T20OO/T30OO5K 

1MEG 

PClfl-PAB31*U 

1 1 9." 


OX BOARD 

1 1 0700-001 

94 r*" 



PC 18- PAB317U 

1 79.** 

3S6SX/20 

AM| MODULI 

1 18690-001 

2*9.*" 

T20QOSX/TI0OOLE 

Amo 

PC-PAB314U 

399."* 

DCSKPRG 

386/16 

IM0 &OA&D 

2MB BOARD 

1MB KIT 

4MB BOARD 

4M6 KIT 

10306? 00 * 

■ D8069W7I 
100071-001 
108070-001 
108072-001 

230.** 

34*."* 

1 1 9.'* 
49ft,** 
3ft9,** 

TJOO0SXE/22OOSX 

O1O0E 

PORT ABLE T1200XE 

0M£G 

3MEG 

4MEG 

0MEO 

SMEC 

2MB BO 

FCu-fAsarnr 

PC-PA2000U 

PC-PA2001U 

PC- PA2002U 
PC9-PAH340U 

PCI 3-PA0JO6U 

679."* 

149." 

419,** 

719.*" 

1 19.*' 

1 19." 

DE5KPBO 

1MB BOARD 

113*33-001 

1 39, p * 

PORTABLE T16O0 

2MB BD 

PC8-PAB302U 

1 1#,*" 

386S 

4M& BOARD 

113*34 001 

399.** 

PORTABLE T310OE 

2MB KIT 

IPCP-PA034IU 

144," 


IMB MOOtAE 

T 13*46-001 

79.** 

FORT ABLE T3100SX 

?M& 0D 

PC 1 5-PAB30BU 

1 19.*" 


4M& MOOUtE 

112534*001 

229.*" 


4MB BD 

PO5-PA031CXJ 

229." 

DESKPSO 

T MB MODULE 

11313T -001 

59.*" 

PORT ABLE T3200 

3MB BD 

PC6-PA71 37U 

219." 

306/20. 25. 206E 

4Mfl MODULE 

113132-001 

219." 

PORTABLE T3200H 8 

2M&KTT 

PC12-PAB307U 

119." 

DESK PRO 

3lto/2Ce/J5E 

1MB BOARD 

4MB BOARD 

T320O5XC 

2MIL 

PC19 PAB3IBU 

1 39." 

113644-001 

113*45-001 

12#.** 

324.** 


4MB KIT 

4M8 

PC12PA8309U 

PC!?PA83L9U 

229,"* 

240.** 

DF5KPRQ 

2MB MODULE 

115! 44001 

111." 

PORtAME T5I00 

2MBBD 

PC7-PA03OIU 

1 19.** 

366/33.400/25/33/331 BMB MODULE 

r i*5*i 001 

639.** 

DESKTOP T05OO or 

2MB KfT 

PCI0-PAB3O4U 

1 19." 

5YSTEMPRO 

32MB MODULE 

M *568-001 

3950."* 

PORTABLE TJ200 8 T5200C BMB KIT 

PC10'PA03 1 3U 

*34," 


IBM PS/2 MEMORY 

FREE MODEM WITH PURCHASE OF PS2 MEMORY' 

memory 


9MK/2M0DH, 

PS/1 


PS/2 25/286 

303B6.50E4J5M.4SSX 


P5/25ajJL555X,6i&f 


5KX6*ffiJ( 

&.»£5&ULUD r A55X 

PS/2 

TD-^Al.CMl, I3I.PTO 


KWTY. PART# 

N/A 


YOUR 

COST 

139,* 


34?2nift7F?W? 

14W2S9/MS0M# 


n/27lp-A2lMI,Hl.Hl JMflSlMM 


»M1 r MI,A6l 

P5/234H-LS44DSV 

PS/? 

AUTtkABOi 


PORTABLES 


5LT/294 

LTt/3fl*S/M 

LTT/I64 

POKTABU 

3B4/20 


5I3K KIT 
IhUfCSO 
EXP B D 
2MB KIT 
1MB MCtXJie 
4MBMOOULE 
I MB 
4MB 

I MB BOARD 
AM* BOARD 
IMS KIT 
iNTfCBD 
■1M0 BOARD 
4MB EXTBltD 
1MB MODULE 
2MB MODULI 
4MB MODULE 


107331 -001 
107008 001 
1O70M -001 
107332*01 
I 10735-001 
i 10237-001 
till 25-001 
131125-007 
H708I4301 
I TTOSl -003 
107B51 ‘001 
107707-001 
107453.001 
107454-DO I 
118303-001 
118304-001 
M 8305-001 


149." 
199.* 
TI9," 
1 29, b 
45 ft. 1 
IdfM 
#1*.* 


479." 
479." 
119." 

519," 


| BOCA MEMORY BOARDS 

ftOSJ) XT MACHINES 

| BOCARAM XT'>2 WEG BOARD USES J56K D-KAM Ott 99.“ 2WG XI9." 

I BQUftft ft 54ft AT MACHINES 

BOCA At HJUS pRAT jq OX aMFC BD. 4.0 UM COMPARMJE. COmTJUnOMAt, 

I EXPAMJfO A exttNOEO MFMQKY. SUPPORTS DOS. OS/2. UM/tMl A E£M5 
0X99“ 2MEG TB9.™ 4AtfC-259." ffMEC 399,'" 

0-D CAR AM/ 2 PLUS 

■ fOS P$1 50, 40, 507, 45,730 flftfO,M. 0-fiMfl UW/FAU 4.0, U5F5 IMS SflMMJ 

2A«449,« 4AW3a9.“ SWfl 449,“ 


IrAillcipairt 

H/257SX.«,« I AK 


2 ’UmaCAPD 
t MMB&UARD 
2M8 


M5ID6Q 

6450129 

MiOMSQR 

unon 


445012$ 

64501» 


HEWLETT PACKARD LASER JET MEMORY 


64X1 

64X4 

256X1 

256X4 

1MEGXI 


1.20 

1.95 


19 


( ! DIP £L 


MEMORY 

HP. 

YOUft 

ADDED 

EQUIV. PARTI! 

COST 

7 >* mODU£ 

33444B 

97," 

4MIM00UUF 

3344SB 

167." 

tMBMODIJU 

38474A/B 

M." 

JMBMOOULE 

33475A/6 

97.“* 

4M6MOOLAE 

M/A 

147."" 

iMEGMdOUIE 

14/A 

79."" 

4MEG MODULE 

N/A 

in.- 


7WJ5 


T.ft 


a. as 3,49 a. 95 

1 .GS 1,10 1.19 1.05 

3.95 4.45 4.95 9.43 

3.59 3.45 4.IO 4.49 


DESCRIPTION 

256X0 

2-5SX9 

IMEGJT0 

4MEGX9 


SIMM MODULES 

TMNS 10ONJ SONS 70NS 

5." I.*‘ 

9.** i4.« ir« a*,** 

39.*^ 43." 40."* 

T 59.*" 1ft9.** 


ORDiflS ONLY 

800 - 654-7762 

ItCHNfCAL/CUSTOMEft SEfiVlCI/ORDER STATUS: 

(703) 304-0204 FAX (702] 294-1108 

H0UR5; M’F&;0Q4:QQPSl SAT 9:00-3:00 PST 


wig, pari #'* hr catwwiiwiM onljr Some nitinw^ (xodum 3rd parly. 

WE ACCEPT INTERNATIONAL ORDERS 

WE ALSO PURCHASE EXCESS 
INVENTORY! FAX OR CALL. 

NO SOFTWARE RETURNS 

ALL PRICES FINAL, 

Tmdgniarto Otb regi stered itinr respeefiv* Cu.'r, 

38fl, 367, 287, SX r are eademarks of Intel Gsrp 



5 lerwu. ['One per customer per month) 

NO SURCHARGE FOR MC/VlSA 

MC, VISA, AC, coo cash, net 

(“urchfliifl: ardijri from Uiwefiilie* 

Fete™ 1Q00 A Gawnmenr Agentiw pfilCES SUBJECT TO CHANGE. SHIPPING UPS (Min JB US\ 

vrttSUZSiiS&i* *84 Wells R«d, Boulder City, 

No refunds of •*£hanger alter 30 tfn>n ■ WAttlfANTY ONLY Nevada 89005 
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Circle 161 on Inquiry Card. 
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STOP 


( 800 ) 

831 -2888 

Hi-Tech USA Monthly Specials 

f eisa\ / 386 

486-33C 386 ' 

$1,678 




EISA 
I486-25C 

ISA \ 
486-33C 
$948 


AEI systems include: 

Motherboard & CPU, 1 MB memory 
installed (512KB for 286 systems), 

1:1 2HD/2FD controller, 1 2 MB or 
1 .44 MB Floppy Drive. Internal clock/ 
calendar. Math coprocessor socket. 

2 Sertal/l Parallel ports. Enhanced case 
w/ Power Supply h 101-key Enhanced 
Keyboard, MS-DOS 5.0 or 4.01 or 3.3. 





Hard Drive + 

Video Upgrade 

40MB 

80MB 

120MB 

200MB 

12" mono + MGP card 

$266 

$366 

$436 

$636 

14 N VGA + VGA card 

$436 

$536 

$606 

$806 

14" SVGA (1024 x 768) 
+ SVGA Card 

$526 

$626 

$696 

$896 

14" SVGA (non-inter) 

+ SVGA Card 

$606 

$706 

$776 

$976 



VIDEO OPTIONS 

14" SVGA (1024*760, 0.28) Monitor wrltft 
16-bit SVGA-512h card $ 338 

NEC 3FGX/4fG/40S^5D $ S7& 02S.VS8 l&0fi 
Sony 1304 HG (1024*760, 0.25} $ 568 

Nanao M70U:908Di $ 898/1078 

Oak VGA-Z56k (800*600, 16-bit] $ 48 

Trideni 1MB {1024*768*266) $ 88 

Orchid Prodesigfter US with IMS 1178 

Orchid Pnadesigner 115 w/ Hi-Color $ 218 

Orchid Fahrenheit 1280 $298 

Diamond Speed Star wiJh 1 MB $ 178 

Diamond Speed SO/ Hi-Color $ 218 

Video 7 10241 (512 KB) $ 188 

Video 7. VRAM II (1 MB) $ 348 


HARD DISK DRIVES 

40mb/2Sms (IDE) $ 178 

B0mb/1 Sms (IDE) $ 278 

IQOmbVISms (IDE) $298 

120mtV 16ms (IDE) $348 

130mb/15ms (IDE) $348 

200mbd6ms(IDE) $548 

24Qmto/15ms (IDE) $578 

340mb/i 5ms (IDE or SCSI) $ 948 

676mtyi6ms (ESDI or SCSI} $1398 

Free 3-button mouse with a complete system purchase 


MISCELLANEOUS 

Citizen 20OGX (9-pin} s 168 

Citizen GSX-13 Qi 140+ (24 pm) $ 258/320 
Citizen GSX-145 (24-pin) S 398 

Color option lor Citizen printer $ 48-06 
Panasonic Printers $ Call 

Windovtrs 3.0 + Super Mouse tl $ 58 
Internal Modem 2400 baud $ 48 

Fa* Modem (9600 Fa*. 2400 Modem) $$b 
L ogitech Ma-useman sariat/bus $64/74 

Besl prices on memory upgrades $ Cell 



ISA 

486-25C| 
$898 



▲ Why Hi-Tech USA! ▲ 

1. Lifetime toll-free technical support. 

2. One year parts, 2 years labor warranty. 

3. 30 days satifactbn money-back guarntee.' 

4 We customize to your requirements. 

5. Combinations of the best state-of-the-art components 

6. 72 hour bum-in test. 

7. World wide Shipping. 

8 Replacement parts shipped at no cost to you 
9. Superior reputation lor service, quality & value. 

10. Purchase orders are welcomed and subject to approval 


sexes 



Terms and Conditions 

A Prices and specrfrcaticws subject la change without none® 

A 1 Guarantee wd be honored oniy for IBM jnmmp&tfbity reasons, arrers only Hi-Tech USA 
brand GCfTpufigra and excludes computer peripheraes, software, and shaping chages. All 
other sutjeci to i 5% restocking tee. No refunds alter 30 days 

A Prices reject cash discount 

A All and trademarks ana registered trademarks oi ihair respective companies. 

Order Number 1-800-831-2888 

Tech nicai & Service 1 -800-831 -2780 

International Orders (408) 262-8688 

FAX Orders (408) 262-8772 

1562 Centre Point Drive Milpitas, C A 95035 


Circle 185 on Inquiry Card 
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Unbeatable Low Prices 



More Features & 



386/40 MHz SVGA 


Increase Your Cache Flow 

Cointradr's Incredible J<J6 With 256K Cache. 

As YOU KNOW, IN TODAY'S COMPETITIVE MARKET 
THE SUCCESS OF ANY COMPUTER DEPENDS ON 
VALUE. ■ VALUE MEANS THE RIGHT FEATURES AT 


128K High Speed Cache 
4 MB RAM (70ns) 

1.2 MB 6- 1.44 MB Floppy Drive 
130 MB 15ms IDE 64K Cache Drive 
16-Bil 1024x768 SVGA Card with 1MB 


14“ Non-Interlaced ,28dp Color Monitor 
(VESA Standard for Flicker-free Display) 
2 Serial, 1 Parallel & 1 Game Pons 
Enhanced 101-key Keyboard 
Hi-Resolution 400 DPI Serial Mouse 
Free MS-DOS 5,0 & Windows 3,0 

$1775 


THE RIGHT PRICE. • BUT IT ALSO MEANS QUALITY. 
■ BECAUSE YOU EXPECT IT, COMTRADE HAS MADE 
QUALITY THE CORNERSTONE OF IT'S PRODUCTS 
SINCE 1986. 

Part of what sets comtrade above the rest 

IS AN IMPRESSIVE LIST OF STANDARD FEATURES. ■ 
MS-DOS 5.0, WINDOWS 3.0, NON-INTERLACED .28 
SVGA MONITOR FOR ABSOLUTELY FLICKER-FREE 
IMAGE, HIGH SPEED HARD DISK FOR ACCESS TIMES 
AVERAGING I5MS, A HI-RESOLUTION 400 DPI 
MOUSE, AND 8 EXPANSION SLOTS FOR VAST 
UPGRADEABILITY, ■ COMPARE COMTRADE TO THE 
COMPETITION — AND YOU'LL FIND THEIR 
EXPENSIVE OPTIONS DON'T MEET OUR STANDARDS. 


■ 



128K High Speed Cache 
4 MB RAM [70ns) 

1.2 MB b 1.44 MB Floppy Drive 
130 MB 15ms IDE 64K Cache Drive 
16-Bit 1024x768 SVGA Card with 1 MB 
14" Non-interlaced .28dp Color Monitor 
(VESA Standard for Flicker-free Display) 
2 Serial, 1 Parallel b 1 Game Ports 
Enhanced 101-key Keyboard 
Hi-Resolution 400 DPI Serial Mouse 
Free MS-DOS 5,0 b Windows 3.0 



486/33 MHz Plus 


* Same configuration as our 486/33 
except this system has 8 MB RAM, 
210MB 15ms IDE 64K Cache Drive 
Diamond SpeedStar HKolor Card, 

$2575 


486/33 MHz SVGA 


256K High Speed Cache 
4 MB RAM (70ns) 

1,2 MB Er 1.44 MB Floppy Drive 
130 MB 15ms IDE 64K Cache Drive 
16-Bit 1024x768 SVGA Card with lMf 
14" Non-interlaced ,28dp Color Monitt 
(VESA Standard for Flicker-free Display 
2 Serial, 1 Parallel b 1 Game Ports 
Enhanced 101 -key Keyboard 
Hi-Resolution 400 DPI Serial Mouse 
Free MS-DOS 5,0 b Windows 3,0 

$2095 


■ 


386/25 MHz SVGA 


4 MB RAM (70ns) 

1*2 MB & i,44 MB Floppy Drive 
85 MB 15ms IDE 32K Cache Drive 
16-Bit 1024x768 SVGA Card with 1MI 
14" Non-interlaced .28dp Color Monitt 
(VESA Standard for Flicker-free Display 
2 Serial, 1 Parallel b 1 Game Ports 
Enhanced 101-key Keyboard 
Hi-Resolution 400 DPI Serial Mouse 
Free Microsoft DOS 5.0 
Free Microsoft Windows 3.0 

$1545 


■ o ■ o ■ 

What Make COMTRADE A Sure Thing. 

• 30 DAY MONEY BACK GUARANTEE 

• ONE YEAR WARRANTY ON PARTS 

• LIFETIME WARRANTY ON LABOR 

• 72 HOURS BURN-IN TIME BEFORE SHIPPING 

• LIFETIME TOLL-FREE SERVICE & SUPPORT 

• EXPRESS REPLACEMENT PART 

• 6 YEARS EXPERIENCE IS YOUR ASSURANCE 

All systems are FCC approved ■ Price Subjects to Change 
Hours: Monday-Friday 7:00-7:00; Saturday 10:00-6:00 



2 MB RAM (70ns) 

1.2 MB b 1.44 MB Floppy Drive 
52 MB 15ms IDE 64K Cache Drive 
16-Bit 1024x768 SVGA Card with 1MB 
14" Non-interlaced .28dp Color Monitor 
(VESA Standard for Flicker-free Display) 
2 Serial, 1 Parallel b 1 Game Ports 
Enhanced 101-key Keyboard 
Hi-Resolution 400 DPI Serial Mouse 
Free MS-DOS 5,0 b Windows 3.0 



1.800.969.2123 


II 1 ! 

COMTRADE 

"Where Quality Is Everything" 

1018-fi Lawson St * City of Industry ■ CA 91748 
Fax: 318,964.2492 * Td: 313.964.6686 




































POWER to SHARE 

with Printer Sharing Solutions 
from Buffalo Products 

Now your work group can share expensive printing equipment. Each member 
of your team can have access to the maximum printing power of the whole 
group. Using Buffalo Products peripheral sharing devices, each PC can be 
connected to all of your output devices. Expensive, high-powered peripherals 
(like high performance laser printers and plotters) can be shared by everyone. 



Advanced Features + High Quality + Low Cost = Industry Leader 



St 


Model 

Ports 

PCs / 
Printers 

Memory 

Available 

From 

SL 

6 Ser/4Par 

Any 

Combination 

256KB-4MB 


SLP 

8 Par/2 Ser 

Any 

Combination 

256KB-4MB 

$495 

HXS 

4 Serial 

Any 

Combination 

256KB-16MB 

$295 

HXM 

2 Ser/ 2 Par 

Any 

Combination 

256KB-16MB 

$295 

HWP 

5 Parallel 

3/2, 4/1 

256KB-16MB 

$295 

HXP 

4 Parallel 

2/2, 3/1 

256KB-16MB 

$245 

HCP 

2 Parallel 

1/1 

256KB-16MB 

$225 

AS31 

4 Parallel 

3/1 

None 

$175 

AS41 

5 Parallel 

4/1 

None 

$195 

AS81S 

9 Ser/1 Par 

8/1 

None 

$189 


Buffalo Box Features: 

Pop-up Menu & Windows Option 
Easy Installation & Use 
Rapid Data Transfer 
User Upgradable Memory 
Reliable Automatic Switching 
No PC RAM Memory Required 
Toll-Free Application Consulting 
Toll-Free Technical Support 
45-Day Money-Back Guarantee 

BUFFALO 


US and Canada Toll-Free 

(800) 345-2356 

FAX (503) 585-4505 
Buffalo Products, Inc. 

2805 19th St. SE, Salem, OR 97302-1520 


Circle 399 on Inquiry Card. 
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Get A Lode Of This. 


Our Three-Way 
Guarantee Just 
Got Better. 


f he Lodestar Three-Way 
Personal 

Guarantee has always 
been one of the industry's 
most comprehensive. But 
now it just got better. 
Introducing The Lodestar 
Five-Way Personal Guaran¬ 
tee. Now, every Lodestar 
system is covered five 
ways to insure your 
complete satisfaction. And 
that should take a lode olf 
you mind. 


MONEY BACK GUARANTEE. 

IS you. change your mind-far any 
leason-siznply lehrn yow Lodestar 
system to us in origin ai condition 
within 30 days of your receipt 
andwe'U iefund your money, 

O FREE LIFETIME 

TECHNICAL SUPPORT. 

For as long as you own your system 
well give you FAST, FREE unlimited 
technical advice and guidance horn 
our expert staff. This includes any 
supportneeded to upgrade or modify 
your system 

< FREE LIFETIME 
LABOR SUPPORT. 

Although you will pioixibir never 
need it for as long as you own your 
system it will be protected by out 
100% labor warranty 

A FREE 2-YEAR 
T, PARTS WARRANTY. 

For a full two years alter purchase, 
your Lodestar computer will be cov¬ 
ered by 100% parts warranty, 
with fast turn around on any replace- 
merits 

5 FREE I-YEAR 
i ON-SITE SERVICE.. 

For a full one year after purchase, 
you'll have the added security af-our 
coast4o-coast FREE on-site service. 


Moduless Upgradeables 


Carry A 
Lode In 


Greater 
The Future 


E asy and inexpensive upgrades are 
built right into your LodeStai com¬ 
puter. Unlike conventional modular 
upgradeable systems from other compa¬ 
nies, you can upgrade your Lodestar 
system at afraction of the cost-all the way 
from 386DX to 486SX or 486DX, at any 
clock speed. 

Thanks to our unique non-proprietary 
Moduless Upgrade design. Lodestar sys¬ 
tems can be upgraded by simply plug¬ 
ging in the new chip and oscillator that 
comes in their inexpensive upgrade kit. 
Another bright idea from LodeStar-It's just 
that simple! 

f very LodeStar computer is fully loaded 
with value. This includes unsurpassed 
quality throughout. To make certain of 
this, every system is individually pre¬ 
tested and bumed-in for 72 hours prior to 
shipment. And of course, we stand be¬ 
hind our quality with our comprehensive 
Five-Way Personal Guarantee. You wHl 
see this quality all the way from our 
StarView SVGA Non-Interlaced Monitors 
with flicker-free image, to our own StarKey 
extended keyboards. And we pack in 
even extra value by pre-loading MS DOS 
5,0 8c Windows 3.0, as well as a Hi-Res 400 
DPI serial mouse on every system. And 
our systems can be upgraded to include 
optional cache, RAM, more hard disk 
capacity, larger monitor, and a host of 
other enhancements you may require. 
Add it all together - stellar performance, 
brilliant quality, and guarantee that out¬ 
shines all others - and you've got LodeStar . 


















386 33MHz 
$1989 

Intel 80386/33 Processor 
64K Cache RAM (Expcmctoble to 256K) 
4MB RAM (Expandable to 32MB) 

125MB IDE Had Drive with Cache 
Teac 1 2MB 5.25' & 1,44MB 3.5 J Drives 
1MB SVGA Non-interlaced Colo: Card 
14' S VGA Non-Interlaced 1024x766 
Flicker-Free Color Monitor 
2 Serial. 1 Parallel. & 1 Game Pert 
MS D055.D & MS Windows 3.0 
Starkey 102 Keyboard 
Hi-Res Serial Meuse 
Desktop CPU Case (Verticals optional) 
Upgradeable to 40 MHz k 
486SX 20,486 33/50 

386 40MHz 
$2049 


Case Options 


* 

386 25MHz 
$1839 

Intel 80386/25 Proensaor 
64K Cache RAM (Expandable to 256K) 
4MB RAM (Expandable to 32MB) 

85 MB IDE Hard Drive with Cache 
Teac 1.2MB 5,25' & 1,44MB 3.5' Drives 
1MB SVGA Non-interlaced Color Card 
14' SVGA Noninterlaced 1024x768 
Flicker-Free Color Monitor 
2 Serial. 1 Parallel. & 1 Game Port 
MS DOS 5.0 & MS Windows 30 
Starkey 102 Keyboard 
Hi-Ttes Serial Mouse 
Desktop CPU Case (Verticals optional) 
Upgradeable to 33/40 MHz & 
486SX 20 r 486 33/50 


% 

386SX 16MHz 
$1299 

Intel 8D386SK/16 Processor 
2MB RAM & 42 MB Hard Drive w/Cache 
Teac 1,2MB 5.25 r Sc 1.44MB 3.5' Drives 
1MB SVGA Colei Card 
14' SVGA 1024X768 Color Monitor 
2 Serial 1 Parallel, & 1 GamePbrt 
MS DOS 5,0 fir MS Windows 3.0 
Starkey 102 Keyboard 
Hi-Res Serial Mouse 
Desktop CPU Case (Verticals optional) 

386SX 25MHz 
$1349 


486 Systems 


486 33MHz 
$2399 


486SX 20MHz 
$2169 


r he right tool for the 
Job. That’s what you 
want. A computer that s 
powerful enough to 
handle your needs today, 
and flexible enough to 
anticipate your need to- 
monow. LodeStarhas that 
computer, 


A t LodeStar , our expert 
Mm customer consultants 
are here to guide you to 
the right, system for your 
needs. Call for a free con¬ 
sultation at 1-800-875- 
7568. LodeStar can even 
custom design a solution 
around your require¬ 
ments, And once you've 
ordered your LodeStar 
system, you can expect 
shipment within 48 hours. 
No one else can offer you 
the extraordinary combi¬ 
nation of quality, service 
and support of LodeStar. 
Let LodeStar pack you 
Five-Way Personal Guar¬ 
antee Certificate in a box 
filled with a system built 
for you. 





Intel 8048651/20 Processor 
64K Cache RAM (Expandable to 256K) 
4 MB RAM (Expandable to 32MB) 
125MB IDE Raid Drive with Cache 
Teac 1.2MB 5.25' St 1.44MB 3.5' Drives 
1MB SVGA Non-Interlaced Cbior Card 
14' SVGA 1024x768 Noninterlaced 
Flicker-Free Goto Monitor 
2 Serial. I Parallel & I Game Pori 
MS DOS 5,0 3c MS Windows 3.0 
Starkey 102 Keyboard 
HtRes Serial Mouse 
Mid-Vertical or Desktop CPU Case 
Upgradeable to 33/SOMHz 


18539 East Gale Ave. 
City of Industry, 
California. 91784 
Tel: 1.818.810 3818 
Tech Support: 
1.800.875.7569 
Fax: 1.618.810.5928 

GOVERNMENT SCHOOLS AND CORPORATE 
PURCHASE ORDERS WELCOME AUpridesOnd 
spees^ca&ons subject to change without 'no 
tide. 2-Tear Faria Wonariiyapplies to LccfeStai 
piadui^ only Money Bc^Jc-Qucflante© ttoes 
fie* ihelUKte shipping & handing. and all 
returns must be shipped pre-pcod & in lesaL 
OfcilA, condition PJecBe call ta confirm cm var¬ 
iant 1 / details. PtKrtc-graphy 1& lea illustration 
only. ,Nb suicharge on VtSA MaslerOaid, 8t 
Discover 3% cash discount m-dU fte-Paid 
systems: Purchase orders are accepted an 
oppioyed aodit Cafrtomto orders, add 81 / 
4%4alestax All product names tiademaifcE 
and iej^-ferecl ixademartai ore theproperty of 
their respective companies, Fbunoie written 
snionndi&an.. ptea» call for.our FREE pcehxt 
catalog 

Cird# 177 on inquiry Card, 


Every LodeStar system comes 
with four C,P,U, Case options: 

: the Mini, Mid 


In lei 80486/33 Processor w/BKB intsmaJ 
Cache St Built-in Math Coparcessor 
64K Cache RAM (Expandable to 256K) 
4 MB RAM (Expandable to 32MB) 
125MB IDE Hard Drive with Cache 
Teac 1.2MB 5.25' Sr 1.44MB 3.5' Drives 
1MB SVGA Norvlnteriaoed Goto Card 
14' SVGA 1024X766 Non-Intetlaoed 
Flicker-Free Cbior Monitor 
2 Serial, 1 Parallel St 1 Game Port 
MS DOS 5.0 & MS Windows 3.0 
Starkey 102 Keyboard 
Hi-Res Serial Mouse 
Mid-Vertical or Desktop CPU Case 
Upgradeable to 50MHz 

486 50MHz 
$3279 












































CONTROL UP TO 96 PC 
FILE SERVERS WITH 1 KEYBOARD 
AND MONITOR USING... 


COMMANDER 


. 



by cybex 


PC, PC/XT, PC/AT and PS/2 are trademarks Of 
international Business Machines corp L 


Dealer Program Available 

Cybex Corporation 

2800 H Bob Wallace Ave. 
Huntsville, Alabama 35805 

(205) 534-0011 
Fax (205) 534-0010 


• No external power 


• "One-Touch" selection 


• Mix PC, PC/XT, PC/AT 
and PS/2 


• "AutoBoot" Feature 
boots attached 
computers without 
operator intervention 
after power failure 


• Shows PC power status 


• Mouse support available 


TTL (MDA, CCA, EGA) 
up to 600 feet away 

VGA up to 400 feet 

Each unit accommodates 
from 2 to 8 PCs 


• up to 12 units can 
be cascaded 

• Mounting kit available 
for 19” rack installation 
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Circle 157 on Inquiry Card. 















































SmartCache Plus: the grow-as-you-go 
approach to SCSI controllers 


DPT 


Clreb 234 on Inquiry Cord (RESELLERS: 235). 


START WITH THE BEST... 

DPTs entry level SmartCache Plus board offers 
unrivaled price/performance for single-user 
systems. It features ISA or EISA bus mastering, 
and universal SCSI disk compatibility for all PC 
operating systems. SmartDriver software 
supports SCSI-2 peripherals like tape and 
optical drives. 


NOW ADD CACHING! 

Get DPTs award-winning caching technology in 
a plug-in module! Move up to disk caching 
speed without investing in a new controller. With 
an integral 512K cache, the module provides up 
to 5X performance gains for workstations, 
power users, and smafl multiuser systems. 


ADD MORE USERS, ADD MORE CACHE! 

Plug in a 2 MB or 4 MB memory module and 
accommodate up to 18 users from a single card 
slot. Ideal tor medium-sized networks or 
multiuser systems. 


HOW ABOUT DISK MIRRORING? 

DPTs SmartCache mirroring module provides 
100% disk fault tolerance by simultaneously 
writing all data to a second "mirrored 1 " drive. No 
more data loss or costly system down-time due 
to disk failures. And unlike software mirroring 
schemes, fault tolerance is achieved with no 
performance penalties. 


PLUS STILL MORE CACHE, 

AND THEN SOME... 

CableovertoDFTs4 MB Cache Expansion Card, 
then gravy your system to 16 MB by adding more 
plug-in memory modules—enough power for 
64-plus users! 

DPT has your solution—no matter how 
you grow. Performance, compatibility and 
upgradabiiity make SmartCache Plus the 
only SCSI controller you 11 ever need. For 
details, contact Distributed Processing 
Technology, 140 Candace Drive, Mait¬ 
land, FL 32751. Phone (407) 830-5522; 
FAX (407) 260-5366. 




It's not only the memory that makes 
the difference, it's "The Source!" 


IBM MEMORY 



P5/1 



2MB 

IBM PN N/A. 

$119 

PS/2 30/286, 1497259 


2MB Kit 

30F536O. 

$109 

PS/2 35SX;LS,40SX 1 5CKZ.555X:LS,655XiL5 l 7Q 

1MB 

64506CX3 

$59 

2MB 

6450604 ... 

.$119 

PS/2 7Q-A21;A61;021j041 


2 MB 

6450608 . 

$129 

PS/2 3ttX;l£AQSX,ttSX,l&,ttSX;lS r W : 30XX 

4MB 

34F2930.. 

. $269 

PS/2 35SX: LS. 405X 



BMB 

6450129 .. 

. $689 

rPS/2 57SX. 90,95 



BMB 

6450130.. 

. $509 

PS/2 80-141 



1MB 

6450375 . 

...$79 

PS/2 80-111/311 



2M6 

6450379 ... 

$139 

PS/2 90,95 and P7S (Install In pairej 


2MB 

M50902 . 

$119 

4MB 

6450128 . 

$209 

Expansion boards tar all models 50 and 60 

2*BMB W/2MB 

1497259.. 

$319 

2-16MB w/2M 

6450609... 

$339 

Expansion boards for all models 70 and 80 

2-14MBW/2M 

34F3077 ... 

$049 

4-16MB w/4M 

34F5Q11 . 

$489 


NEC MEMORY 

1 

Pbw&mafe SX 



2MB Brd 

APC-HB55 . 

$499 

4MB Brd 

AFC-N053 . 

.... $729 

Powermate SX Plus 



1-2MB Brd 

APC-HS506 .... 

... $209 

4-SMB Brd 

APC-852E. 

$629 

Powermate SX/20 



2MB CPU 

OP-41D-S101 .. 

. $199 

2MB Brd 

OP^ 108102.. 

$209 

Powermate 306/20 



2MB 

APC-H655E .... 

. $059 

Powermate 306/25 



2MB 

APC-H655X .... 

$059 

Powarmate 386/25$ 



2MB Krt 

OP-410-5201 .. 

$199 


HP MEMORY 


Vsctra OS/163; 20PC, RS/20PC; 25PC, 2QC 
1WIB Krt D1540/164GA $69 

4MB Kit D1642/ 1642A ,„.$199 

Vecto M6/T6N.386/2GN 

2MB D2406A.$159 

5MB D2404A.$009 

V&ctra 406 PC [Install in Palis) 

1MB D2150A., $69 

4MB 02151A.*.,,$299 

Vectra 506/25. 40A/26T, 30T [install in Pairs) 

2MB D2001A.$129 

Vflctoa 406PC and 386/25 PC 

SMB D2152A...,$549 


Please call for any item no! listed. 


SX/NOW! PROCESSOR UPGRADE 1 laptop memory 


Kingston Technology Corp.'s SX-Now! 
is the undisputed performance champ. 

-PC Magazine October 29, 1991 

l andmark Speed Test (I»l> 

34.9 



F5fi Model SDW |—~] P5qMyJdfi55X 
PSfl Watt Stitifi * V MH* l 

Pm HWI + ISMH/ £X/Nt**1 


Don't replace your system... 

Upgrade your 286 to a 386SX with Kingston's SX/Now! 

Now available for: 

^ IBM PS/2 25/286, 30/286, 50, 5GZ, 60 
^ Original IBM AT 
^ AST Premium 286 and Brava 286 
^ Hewlett-Packard ES286/12 

Kimuste 

SX/Now! provides true multitasking ortd background operation for Windows 3.0, 
OS/2, and 386 specific software. Improves system performance up to 350%1 

SX/Now! 20MHz Accelerator.$439 

SX/Now! 25MHz Accelerator.$539 


SX/Now! 803B4SX Processor features 
^Available in 20 or 25MHz 
*✓ 16 Kbytes of Cache Memory 
^ Onboard High Speed Clock 
v Requires No Expansion Slot 
i/ S0387SX Co-Processor Socket 
✓ 5-Year Warranty 


PRINTER MEMORY 


Hewlett-Packard LaserJet IIP. III. HIP. HID 

2MB 33475B....$125 

4MB 33477B ._.199 

Hewlett-Packard LaserJet II and IJD 

2MB 33444B *$125 

4MB 33445B .$195 

Hewlett-Packard DeskJel 500 and Pius 

256K 22707B .. $99 

IBM laser 4019 and 4019e 

2MB 1039137 __ 

3,5MB 1030675 . ,„$2l9 

IBM Laser 4029 All Models 

2MB 1183334. „$179 

4MB 1183335 .. $359 

Canon LBP-4 

2MB PNN/A..........$249 

Brother Hi-8 , BE 

2MB MB-82Q..$199 

Panasonic 44501 and! 4420 

2MB KX-P441_ $149 

4MB PM N/A .$239 

Toshiba Page Laser 6 

4MB LS6-NBQ100 $219 

OklLaser 40D 

1MB 70014701 .„.$109 

2MB QKlPNN/A...,$149 

Texas Instruments MicroLaser and XL 

1MB 2555739-0001 .,.,..$79 

Epson EPL 6000 

2MB IB$401...^$149 


SIMM / DRAM 


I SIMMS AND SIP PS DRAM CHIPS 

|4MX9^B0,.„ $169 1X1-80 . $4.50 

11MX9-0O__ $46 256X44& ., $5,00 

■ 250X9-B0. $15 256X1-BO ....$1.60 


AST MEMORY 


Premium 166C, 186-16 

4MB Kir 500510-00&.$189 

Premium 166, 386-20 

4MB Krt 500510004 ..,.,,$249 

Sravo 386 SX, WS/286.186 

2MB Kit 500510-002...$99 

4MB Kit 500510003 $189 

8MB Kit S00524-001.$339 

Premium 306/25;33.Premlum II 3B6SX/16;20 

IMflw/WPB 500700003 .,$09 

All Premium and Brava 406 Model s 

2MB w/WPB 500718-004 .. $ T 29 

&M& w/WPB 500780-001. $459 

Premium II 3865X/20 and 386SX /16 

4M& w/WPB 500700004 ..$229 



COMPAQ MEMORY 

1 DeskPro 304-20, 20E and 25 


IMS 

113101-031. 

.$89 

4MB 

113102-001. 

.$219 

DfiskPro 3065/16 



tMB 

113646-001 . 

...$89 

4M& 

112504-001 

... $219 

1 Desk Pro 206N, 386N and 386SX/20 


1MB 

11S6&0-OO1 ..... 

.$69 

2MB 

1186B9-001. 

.$119 

4MB 

116690-001 . 

$269 

1 Desk Pro 306-33, 486-33 and SystemPra 

OK BOOrtt 

116569001 

$229 

2MB 

116144001. 

$129 

8MB 

116561-001 . 

.$419 

1 Desk Pro 306-20e and 25e 


1MB Board 

113644-001 . 

.... $139 

4MBBoOfd 

113645001 

.$3D9 

Desk Pro 386S 



l M& Board 

113633001. 

$109 

4MB Board 

113634-001 . 

.$329 


AST 

Executive Notebook I MB 

4MB... 

COMPAQ 

Portable LTE3665/2D 1MB... 

4MB..., 
1MB... 
4MB... 
1MB... 
4MB... 
1MB ... 
4MB... 

IBM 

2MB... 
4MB... 
BMB... 

TOSHIBA 

T1000SE/LE/XE, T20OOSX 2MB 

T10QQLE, T20O0SX 


$79 

$219 


Portable LIE 286 
SLT-206 


SLT-366 


L40SX laptop 


$179 

$379 


$219 
, $129 
.... $449 
, $129 
.... $399 

.$129 

$219 

,...$449 


T200QSXE 


T1200XE, T160D, T3100E 
T3100SX T32QQ5X.SXC 

13200 

T51OT 

TS20O, T52Q0C, T85CQ 


4MB. 

8MB. 

2MB. 

4MB. 

8M0.. 

2M&. 

2MB. 

4MB. 

3MB. 

2MB. 

2MB 
SMB. 


NEC 


Powermale Port. SX 


Prespeed 206, 386SX 16 
Prospeed 5X20 


2MB. 
SMB. 
1MB, 

4MB. 

1MB...... 

4MB 

ZENITH 

MpstersPoit SL SMB.,.,, 

MastersPort 166SX 2MB. 

$.$, $X, 2S6E. SilmsPdrt 2M&. 

SuperSpaii SX 2MB..... 

Super-Sport 236, Z86E 1MB krt 

SuperSport 266E. SllmtPort 4MB. 

TurboSpart 336, 3S6E I MB.. 


$229 
$369 
$709 
. $229 
$359 
. $769 
,$129 
.$129 
$229 
$229 
$129 
$129 
$469 

$399 
$1399 
$129 
$399 
,$159 
.... $449 


$209 

$209 

$169 

$169 

,$119 

...$449 


ZENITH MEMORY 


Zenith 486/33ET 

r 4MB Krt ZA-4200-M2 ..$293 

16MB Krt ZA-42CG-MB $1279 

zenith Z-336/20/25/33 ond 33E 

1 MB ZA36/380DME.$69 

4MB ZA00DOMK . $299 


EXPANSION BOARDS 


RocaRamfA T Plus 

Up to &MB for any AT or 16 brt compatible 
machines running up to 33MHi, Offers all 
types of memory, provides a maximum of 
BMB UM/EMS 4.0. 

2m wttft ORAM' or SIMM $199 


We alto stock memory for Acer, AIR. Apple, Arche Technologies, AT4.T, Auilin, Bondwell. Chlnon, Citizen, Commodore, CompuAdd, Data World, Dell, DTK, Everex, Gateway. GRID, Hyundai. Intel, Leading Edge, 


PRICE, QUALITY, AND SUPPORT 

* Some Day Shipping * Free ipchnicaf Support # overnight and Saturday 
Delivery Available * All Products User Installable * No Surcharge on Visa 
or Mastercard » APQ/FPQ/Internalional Order? Welcome * Purchase 
Orders Acceoptsd from Gov't, Universilies, and Qualified Firms ■ 

FIRSTS" 

klIRCE 

■Winternational inc 

€ 

41 The Only Source for Computer Memory!" 


Outside the U.S. 

1-714-588-9866 

BUSINES HOURS: Monday - Friday 8AM - 5PM 


DELIVERY GUARANTEED 

follow your package every step of the way wllh 3 day Internalional 
delivery vta federal Express, UPS, or DHL. Fast, Inexpensive, dependable 
delivery anywhere In the worktl information Jn tracking shipments Is 
avai lable at your request. 


LlflS 


1 - 800 - 535-5892 


Fax Line 

1-714-588-9872 

FAX YOUR ORDERS 24 HOURS A DAY! 


| Mqil Orders to: FIRST SOURCE INTERNATIONAL, INC. 36 ARGONAUT, STE. 140 ALISO VIEJO, CA 92654] 

Terms and Ccndl non*' At' product me ’hire pc*ty md mtnufaiftfBtf port number kfetExyout nonverJerce AI products £gayd m tTndnvfpc tuE*"! wainnty , All rJ*(xJucts are gu^txiTeed 100h. compafWe at your money Hack. M, freigm cnorges ne non- 
retunOatJfe. A £0% nesracknfl tee wll be charged on all non^effecrlve refuins. unopeneo. end retuied or cancelled oraers AJ4 rierr^ muEf be Fetuned wlitiki 15 dav* v>irh ortpncfl documentation and padkapng. fietumsd Ueictiandlse Authortzatlon number 
K requfed Ates and cwaSab^H’/ are subject id cJronge wflhoui ndlce- Wlnhmim orderof S50 All purchase prices at the s*ne of order rse ;tnrS. Fbst Source htemaHunal outbi be respond)!e for enors m tvpography ccpncne^pphy. We will beaf any od^ertSed 
pnee valid onlv an Identical brands, efter net goed for SftIMt or DiTAV,. .Ai Trodemarta and reg&tered 'radanarks are af thetr reipect?VB cornpanles. 
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Circle 159 on Inquiry Card (RESELLERS: 1 £0). 
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“experts in portable intelligence" X. 

PRICES CONTINUE TO DIVE SO PLEASE CALL FOR OUR MOST CURRENT PRICES 


MORE SPECIALS 


SHARP PC-6340._........{CALL 

CONNER CP-202 A 20MB HARD DRIVE..—$128 

NEC MULTISPEED 24008 INTERNAL MODEM ,......$7B 

SHARP PC-6641/Tf TM30QO 60MB HARD DRIVE.$495 

TOSHIBA T120DXE 40 MB HARD DRIVE..... 

TOSHIBA T5200 200 MB HARD DRIVE...$748 


UPGRADE TODAY AND SAVE! 

TOSHIBA T1 200XE T5100 2MB UPGRADE $98 


APPLE POWERBOGK 2/4/6MB UPGRADE...*12842484328 

APPLE QUADRA 16MB UPGRADE......$698 

AST PREMIUM EXEC 1MB/4MB UPGRADE ......$484160 

COMMODORE CLT286/386 2MB UPGRADE ...4128 

COMPAQ LTE/386s 4MB UPGRADE ....*288 

COMPUADD COMPANION/SX 2MB/4MB UPGRADE.$884178 

EVEREX TEMPQO 2MB/4MB UPGRADE.$1284228 

GRID 1720/1750 2MB/4MB UPGRADE „...$128/228 

HP 95LX PALMTOP 512K/1MB/2MB UPGRADE ....$22^3284868 
IBM RS2 L40SX 2MB/4MB/0MB UPGHADE. ,., -$12841984370 

NCR 3125 512K/1MB UPGRADE........$228/328 

PANASONIC CF170 IMS UPGRADE..$69 

PANASONIC CF270/370 2MB UPGRADE.............$128 

PANASONIC CF270/370 4MB UPGRADE...$228 

POOUET PALMTOP 512K/1MB UPGRADE.$228328 

SANYO MBC-17NB/18NB 2M8 UPGRADE...$T28 

SHARP PC-6641/Tl TM3000 2MB/4M8 UPGRADE.$884178 

TANDY 201DHD/381QHD 2MB/4MB UPGRADE.$128/248 

TOSHIBA T310O 8 T3100/20 2MB UPGRADE . . $268 

TOSHIBA T3100SX 4MB UPGRADE (1 SLOT).....$178 

TOSHIBA T3200 3MB UPGFtADE...........$168 

TOSHIBA T5200 2MB/8MB UPGRADE.$984398 

ZENITH MASTERSPORT 386SL/38GSX 2MB UPGRADE..$128 

ZEOS 286/386SX NOTEBOOK 2MB UPGRADE.$128 



TOSHIBA 

MEMORY 

For Tl 000SE, T1000LE, T1000XE, 
T2000, T2000SX, T2000SXE, 
T2200SX, T3300SL, T4400SX 

1 m $98 

1.5Mb $128 

2 Mb $158 

4 Mb $298 

8 Mb $498 

TOSHIBA MODEMS ON SALE 

24O0B Internal Modem for Tl 000, T1100+, 
T12O0, T1600, T310O, T3100*, T3100SX, 
T3200SX, T320QSXC, T5100, T520Q, end T32QQC 

$78 

LAPTOP/NOTEBOOK SUPER SALE 


AST PREMIUM EXEG 
AST PREMIUM EXEC 
AST PREMIUM EXEC 
AST PREMIUM EXEC 386SX/25 
AST PREMIUM EXEC 386SX/20 
AST PREMIUM EXEC 386SX/2Q 
EVEREX TEMPOIX 3H6SX/20 
EVEREX TEMPQ/LX 38SSX/20 
SHARP PC-6661 
SHARP PC-6641 
SHARP PC-6781/PC6a81 BOMB WITH 8MB RAM 

TEXAS INSTRUMENTS TM2000 20MB WITH SMB RAM 
TEXAS INSTRU MENTS TM2000 40MB WI TH 3MB RAM 

TEXAS INSTRUMENTS TM3000 WINSX 8QMW6MB RAM... 
TEXAS INSTRUMENTS TM3000 WINSX 6OM0/8MH RAM.. 
TEXAS INSTRUMENTS TM30Q0 60M0 W) TH 6MB RAM 

TEXAS INSTRUMENTS TM3000 
TEXAS INSTRUMENTS TM3000 
TEXAS INSTRUMENTS TM3000 
ZENITH MASTERSPORT 386SX 


3B6SX/25C BOMB WITH 8MB RAM 
386SX/25C 60MB WITH SMB RAM 
3B6SX/25 BOMB WITH 8MB RAM 
60MB WITH 8MB RAM 
60MB WITH 8MB RAM 
40MB WITH 8MB RAM 
60MB WITH SMB RAM 
40MB WITH SMB RAM 

68MB WITH 6 MB RAM„„ -- 

40MB WITH 8 MB RAM. 


...$4,238 
....$4,128 
...$2,698 
....$2,448 
....$2,328 
....$2,078 
.$2,318 
....$2,148 
^SZZIB 
$ZC 


40MB WITH 6MB RAM 
30MB WITH 6MB RAM 
20MB WITH GMB RAM 
60MB WITH 4MB RAM 


„$CAU 
...$1,158 
...$1,466 
...$3,178 
...$2,950 
$2,660 
,...$2,448 
,..$2.4 IB 
. .$2,258 
...$2,028 


UPGRADED TOSHIBA SUPER SALE 


T520QC 

T5200 

T520Q 

T5100 

T5100 

T4400SX 


200MB WITH 14MB RAM... 

200MB WITH 14MB RAM... 

100MB WITH 14MB RAM... 

100MB WITH 4MB RAM..... 

40MB WITH 4MB RAM, . 

85MB GAS PLASMA WITH 10MB RAM ..$CALL 


.,.,$6.1 88 
,..$3,868 
.$3,598 
,,$1,978 
.,$1,598 


T330QSL 

85MB WITH 10MB RAM . 

.$CALL 

T320GSXC 

120MB WITH 13MB RAM ... . 

.$6,288 

T3200SX 

120MB WITH 13MB RAM. .. . . 

,,,...$3,268 

T3200SX 

40MB WITH 13MB RAM. . . 

$2 898 

T31OOSX 

80MB WITH 13MB RAM .. 

.$2,958 

T2200SX 

60 MB WITH 10MB RAM. . . 

.....,$3,768 

T2200SX 

T2000SXE 

40MB WITH 10MB RAM.. . . . 

60MB WITH 10MB RAM . 

.....$3,538 

... $2,998 

T2000SXE 

40MB WITH 10MB RAM. .. 

..$2,758 

T2000SX 

60MB WITH 9MB RAM .... 

.$2,758 

T2000SX 

40MB WITH 9MB RAM 

$2 528 

T2000SX 

20MB WITH 9MB RAM. .. .. 

„„.$CALL 

T2000 

40MB WITH 9MB RAM.. . 

. $2 518 

T1600 

40MB WITH SMB RAM ...... 

_$1,738 

T1600 

20MB WITH SMB RAM. . 

... . $1,338 

T12Q0XE 

40MB WITH SMB RAM. .*.. 

,....$1,960 


T1000LE 20MB WITH 9MB RAM $1,898 

1-800-9-LAPTOP 

(1-800-952-7867) 

PHONE: (415) 578-1901 
FAX: (415) 578-1914 


LASER PRINTER MEMORY 


APPLE LASERWRITER It/NTX 1MB MEMORY UPGRADE..,,.$58 

APPLE LASERWRITER tl/NTX 4MB MEMORY UPGR ADE$168 

EPSON EPL-7000 2 MB MEMORY UPGRADE..$128 

EPSON EPL-7000 3MB MEMORY UPGRADE...$178 

FACIT P8010 2MB MEMORY UPGRADE___$138 

FACIT P8010 3.5MB MEMORY UPGRADE..—....$198 

HP 11/110 2MB MEMORY UPGRADE.......$118 

HP MID 4MB MEMORY UPGRADE........$198 

hp np/iip+zmi/hid/iiip zmb memory upgrade __„_$ioe 

HP IP/liVIII/HIDrtllP 3MB MEMORY UPGRADE.. f „.,..$14B 

HP (IP/I1P+W1110/1 IIP 4MB MEMORY UPGRADE...$178 

IBM/LEXMARK 4019/4Q19E 2MB MEMORY UPGRADE ..$138 

IBM/LEXMARK 4019/4019E 3.5MB MEMORY UPGRADE , + .,„,„$198 

OKIDATA OKI LASER/400 2MB MEMORY UPGRADE....... .$118 

OKI DATA OKI LASER 800/820 2MB MEMORY UPGRADE.$118 

OKIDATA OKI LASER 800/820 SMB MEMORY UPGRADE.$158 

OKI DATA OKI LASER 800/820 4MB MEMORY UPGRADE.$198 

PANASONIC KX-P4420/KX-P44501 2MB MEMORY UPGRADE $118 

PANASONIC KX-P442Q/KX-P44501 SMB MEMORY UPGRADE.$158 

PANASONIC KX-P4420/KX-P44501 4MB MEMORY UPGRADE........$108 

QMS PS410 2MB MEMORY UPGRADE..__ .$128 

QMS PS410 3W MEMORY UPGRADE LL .$168 

QMS PS410 4NB MEMORY UPGRADE _$196 

QMS PS61 ffPSS25 2MB MEMORY UPGRADE......_._$158 

QMS PS61SPSS25 4MB MEMORY UPGFtADE ... ____$238 

QMS PS81S/PSS25 6MB MEMORY UPGRADE...$308 

SHARP JX9S00PS POSTSCRIPT 1MB MEMORY UPGRADE__$88 

SHARP JX-9500PS POSTSCRPT 2M0 MEMORY UPGRADE.$12B 

Tl MCROLASERPS17/PS36, MCRQLASER/XL Ik© UPGRADE_$68 


ABSOLUTELY NO SALES 
TO DOMESTIC RESELLERS 


Some prices may railed cash discounts, 

Not responsible for typographical errors. 

tote-a-lap 

550 Pilgrim Dr. Suite F ■ Foster City, CA 94404 


5.25" 1.2 MB 
EXTERNAL DRIVE 
FOR ALL 

TOSHIBA LAPTOPS 
JUST 

$168 


NEW! 

60 MB HARD 
DRIVE UPGRADE 
FOR 

GRID 1720 
PANASONIC CF-270 
TANDY 281 OHD 

$648 


SHARP PC-6220 

Tl TRAVELMATE 
TM20DG 

COMPUADD 

COMPANION 

MEMORY 

UPGRADE 

1MB,. *$98 
2MB..,$188 


NEW! 

40 MB HARD 
DRIVE UPGRADE 
FOR 

SHARP PC6220 

Tl TRAVELMATE 
TM2000 

COMPUADD 

COMPANION 

$548 


ALLMEMORY 
UPGRADES COME 
WITH A LIFETIME 
WARRANTY & 

A 48'HQUR 
EXCHANGE 
GUARANTEE! 

SE 

HABLA 

ESPANOL 

Preguma por Hector 
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tftsjDR 

■ 2233 Sami 


S&tetcttf gggg 4.wce f 979 

k © 


2233 Samaritan Drive , San Jose, CA 95124 


BUY WITH CONFIDENCE FROM JDR! 

• 30-DA Y MONEY BACK GUARANTEE 

• 1 YEAR WARRANTY 

• TOLL-FREE TECH SUPPORT 






CALL FOR YOUR FREE 
CATALOG TODAY! 

FOR PC'S, MONITORS, DISK DRIVES, 
KEYBOARDS, MODEMS, CABLES T 
CONNECTORS, SOFTWARE , ICS, 
PROGRAMMING PRODUCTS. TEST 
EQUIPMENT, COMPONENTS A MORE! 

INTERFACE CARDS 
16-BIT IDE MULTI I/O 


s-a - 


1024 X 768 VGA CARD$fAQ9iM MOTHERBOARDS 

- 8/16-BIT S088 ft 2S6/386/486 COMPATIBLE. ** ® 

*1024X 763 IN 256 COLORS 

(REQUIRES 1MB) 

BOO X 600 IN 256 COLORS 

- 5t2K VIDEO RAM EXPANDABLE TO 1 ME 

* ANALOG OR MULTISYNCH MONITOR SUPPORT 
MCT-VGA-1024+ 1024 X 708/256 COLORS — $149.95 
MCT-VGA-lfi 0n0-BFTVGA CARD $49.95 


*69®* 


tm 

- 280/306/480 COMPATIBLE 
* SUPPOHTS 2 IDE HARD ft 2 FLOPPY DRIVES 

- TWO SERIAL, ONE PARALLEL ft ONE GAME PORT 

JVICT-ID0O......$69.95 

MCT-IDEFH IDE HARD/FLQPPY CARD _ __ ..$29.95 

I4CT-IO MULTTI/O CARD FQH 8080 SYSTEMS. $59.95 

MCT-AIO 16-BIT SERI AUPARAUEUGAME PORT... $49-95 

MCT-E EMS 16 BIT EEMS CARD ..SI 49.95 

SI MM PLY-RAM SMB SIMM MEMORY CARD{0K} $199.95 


BB 


&P Seagate 

HARD DRIVES 


89MB 


*299 


IDS 

3-1 iT 

ST-301 A 

44.7MB 

2SMS 

IDE 

3-1/2" 

ST-3M6A 

09.1MB 

16MS 

IDE 

3-1/2" 

ST-3144 A 

131MB 

10MS 

IDE 

5-1/4" 

ST-2274A 

241MB 

16MS 

IDE 

5-1/4" 

ST-2303A 

330MB 

16MS 

IDE 

3-1/2" 

ST-14B0A 

426MB 

14 MS 


$199 
S359 
5459 
$1195 
51295 
Si 595 

NOTE: ST-MHW REQUIRED TQ MOUNT IN 5-1/4’ SLOT. m „.. $S,95 

FlOPPr DRIVES 

FDD-1,44X 1 44MB 3.5“ FLOPPY ■ BLACK S79.95 

1.44MB 3.5" FLOPPY - BEIGE...$79,95 

0.25" DOUBLE-SIDED HD 1,2MB ..$89,95 

5.25" TEAC DOUBLE-SIDED HD 1,2MB . 599,95 
5.2S" DOUBLE-SIDED DD 360K.$69,95 


FDD-1,44 A 
FDD-1,2 
FD-55GFV 
FDD-360 


\1024 X 768 *349 9S 

VGA MONITOR 

* 1:1 ASPECT RATIO; 0.28 DOT PITCH 

* 14" DIAGONAL SCREEN 

- COMPATIBLE WJTH ALL VGA ADAPTORS JfcaSSfll 

VGA-MON-1024 .$349,95 m 

VGA-MON-1024N NON-INTERLACED VERSION $479,95 

1024X 768 * 499 ” 

VGA PACKAGE 

- 6009 ft 206/306/408 COMPATIBLE CARD 
8, 1024 X 788 INTER-LACED MONITOR 

* 1:1 ASPECT RATIO; 0.28 DOT PUGH 

VGA-PKG-1024+ ..„.$499.95 

l VGA-PKG 640 X 400 VGA PACKAGE .. $399.95 




* ioikey 

S $49 9S 


BTC-5339 ......,..$49,95 

F0-3001 101 KEYENHANC ED WITH CALCULATOR $69,95 

K103-A 10i KEY ENHANCED WITH CLICK .. $64.95 J 


BREADBOARD f r m 

ON-A-CARD L 

* 8088 CARD ACCESSES ALL 62 I/O SIGNAL CONNECTIONS. 
16^BrT CARD ACCESSES 96 - ACCEPTS UP TO 24 14-PIN ICS 

PDS-600 8-SIT CARD „™„,___$49.95 

PDS-610 16-BIT CARD VERSION ..... $59.95 

PROTOTYPE CARDS 

W/SlUC SCREENED LEGENDS 

JOH-P£t2 B-BIT WITH I/O DECODE LAYOUT. .,...$29.95 

JDH-PR10 10-BIT WITH I/O DECODE LAYOUT .$34.95 


UNIVERSAL 

PROGRAMMER/TESTER £ ^ 

* PROGRAMS EPROMS, E EPROMS. * 11 W 
PALS. Bl-POLAR PROMS, 8748 ft 8751 
SERIES. 16V8 ft 20V8 GALS - TESTS 
TTL. CMOS. DYNAMIC ft STATED RAMS ‘ \ 

MOD-MUP REQUIRES HOST ADAPTOR BELOW..... $499.95 

EPROM PROGRAMMING MODULES 

■ PROGRAMS 24-32 PIN EPROMS, CMOS EPROMS ft EEPROMS, 
16KTO 1024K ■ HEX TO OBJ CONVERTER 

MOD-ME P HEOU1RES HOST ADAPTOR CARD S119.95 

MQD-MEP-4 4 EPROM UNIT __.... $169.95 

MOD-MAC HOST ADAPTOR CARD .,... $29.95 


3-BUTTON MOUSE 

* ACCURACY 290.1450 DPI 

* MICROSOFT ft MOUSE SYSTEMS j 
COMPATABILITY MODES 

* OFTO-MECHANICAL DESIGN ■ 3 . __ 

- WINDOWS 3.0 COMPATIBLE 

JDB-MOUSE-3..$14,95 


DYNAMIC RAM 


$ 14 9S 




MATH CO-PROCESSORS 

MANUAL SOFTWARE GUIDE ft 3 YEAR WARRANTY 


POSTCODE 
DISPLAY CARD 


$ 49 95 


READ DISPLAY AND CHECK MANUAL FOR 
POWER-ON SELF-TEST CODE 
* 200/38&/40G COMPATIBLE 
- WORKS WHEN SOFTWARE WONT EVEN BOOT YOUR 

PCODE.... 


PC 

$49,95 


MAXIMIZE CO-PROCESSOR SPEED 

OUR "2ND STAGE" ALLOWS 10 ft. TOM HZ CO-PROCESSORS TO 
RUN AT FULL SPEED IN THE SLOWEST 286 SYSTEMS 
[ 2ND-STAGE FOR 10/20 MHZ 002873 ...... $29.95 J 


>299" 


16MHz MINI 386SX 

• NORTON SI 11.1 p LANDMARK AT SPEED 20.0 

■ EXPANDABLE TO 16MB ON-BOARD - AMI BIOS * SIX 
I^BIT AND TWO 0-SIT SLOTS * CHIPS ft TECHNOLOGY 
CHIPSET - SOCKET FOH 80367-SX CO PROCESSOR 

* 8.5- X 13- SIZE FITS MlNl-280 AND FULL-SIZE 206 CASES 

MCT-M3MSX $299,95 

MCT- M 3865X-20 20MHZ MINI 308-SX $349,95 

MCT-M3B6-25 25MHZ MINI 306 $499,95 

M CT-Caae-33 MINI SIZE 33MHZ CACHE 366 $699. DO 

MCT-C396-40 MINI SIZE 40MHZ CACHE 386 $999 00 

M CT-M4S6-33 MINI 33MHZ CACHE 406 $1295.00 

M CT-M2B6-16 MINI 16MHZ 206 $199,95 

MCT-M206-12 MINI 12MHZ 206 $179.95 

MCT-TUR BO-10 1 0/4 77MHZ BOBS $69.95 


UPRIGHT CASE $ 99 95 

* FOR STD,, FULL AND MINI-MOTHERBOARDS 

* MOUNTS FOR 3 FLOPPY AND 4 HARD DRIVES 

* TURBO AND RESET SWITCHES 

* SPEED DISPLAY. POWER. DISK LEDS 

CASE-100A ......$99.95 

PS-25GTW 2S0W POWER SUPPLY .$129,95 
PS-300TW 300W POWER SUPPLY ,$149.95 
POWER SUPPLIES ARE U.L APPROVED 

MORE CASES.., 

CASE-70 FULL-SIZE 260 STYLE CASE $89,95 

CASE-120 MINI-UPRIGHT W/200W P S-.._... $199.95 

CASE-JR MINI FLIP-TOP W/200 WPS $149.95 

CASE-50 MINI SIZE 286 STYLE CASE .... $59,95 

POWER SUPPLIES 

> U/L APPROVED ■ IIOi-ZTOV.SO^HZ > |V^'* 

PS-150 6003 150 WATT $69.95 ■ ■ 1 ^ • 

PS-200 X EWJS8 200 WATT $69,95 

PS-200 200,-306/436 2QQ WATT. $69.95 

PS-250 280/380/486 250 WATT ..... $129 .95 

PS-300 200/306/486 3TO WATT ......,.... $149.95 

PS-250TW 2B6/3B6/40S 25DW. EXTERNAL SWITCH $129.95 
PS-300TW 286/386/4H 300 W, EXTERNAL SWITCH, , $149.95 


* 49*5 


2400 BAUD 
MODEM 

* 2400/12QGtt£iQ BPS INTEHNAL 
DATA MODEM * FULL HAYES 
COMPATIBILITY ■ INCLUDES 
PHOCOMM SOFTWARE 

MCT-241 ...*_____ 

9600 BAUD 
V.42 BIS MODEM 

* CCIT V.42BIS/V .32/V.22BIS/SEa 
212A AND HAYES AT COMMAND 
SET COMPATIBLE 

* 2 YEAR PROMETHEUS WARRANTY 1 

PRO-96E-*...... 

PCCB6201 INTEL SATfSFAXTION 16 BIT FAX CARD $399 £ 

PCEM7296 INTEL 240DB INTERNAL MODEM-$499-£ 

VIVA-24 E VIVA Z4QQBPS EXTERNAL MODEM- $119,1 

, VIVA-24MNP VIVA 24Q0 bps W/ ERROR CORREX $149,E 


>399% 


^atiFMCQM SALES 


Customer Service 800-538-5001 Local/lnt t 408-559-1200 
MO W Technical Support 800-538*5002 Fax 408-559-0250 


TERMS: Fpr popping ft handling induds $5,08 lor graund srid $7.50lor 3tr. Ord&is twtfr 1 lb. and far&lpn crcffirs may rfiquiry addlllonal shipping charges—contad cur Sales Dept, 'di ihe airtn^nl CA 
realdenls mL ( -at IndLKffi apshcabFe sales in* Prices SOBfecf to change wilhont notice. We not responsible lor SypogriMhlcel errors. We reserve lhe"dght id iim.it quaniiiies and to siibslKi/te menu^cturer , 
All merchandise subjecl lo prior asles. A tuil copy o‘ our terms is available upon request. Items pscuuiwl may ooly bu reproseniotlvfl. JDR, tno JDR logo, JDR Microisev.cQs, arm (ho MCT |&go are qsgjlMftiKt ■ 
Irademarks ol JDR MJG RODE VICES. INC. Modular Circull Technnfagy. is a fratte/nark or JDR MiCRDDEVICES, INC. Cop/ngM 1992 JDR MICRODEVICES, 
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BEST BUY 486/331 

Intel486™ 33MHz - SMB RAM * 256K 
Cache * Teac 1.2MB & 1.44MB FDD - 
Quantum 21GM8 IDE HDD w/64K 
DisCache" buffer (15ms) » caching 
controller w/4MB - 14" Seiko 1450 SVGA 
monitor (1024x768)» Orchid Prills SVGA 
card w/1 MB -120MB tape backup»2 serial, 
1 parallel, & 1 game port -101 keyboard » 
Tower case » Windows 3,0 » DOS 5.0 ■ 
Hi-Res Mouse * a * * ^ — 

lyr, TRW on-site Q3 AOg 
service. ^ r w 

SX/20 NOTEBOOK 

lntel38B™ SX/20MHZ * 1MB RAM 
upgradeable to 5MB = Teacl .44MS FDD * 
Conner 40MB IDE HDD * VGA CCFT 
backlite TSTN type LCD monitor w/16 
shades of gray * 1 serial & 1 parallel port * 
80 key keyboard «3 hour battery life > 6.3 
lbs. w/battery * carrying case » battery 
charger * supports external VGA monitor 
and keyboard. Optional Fax/Modem only 
$160, Extra 
batteries $75. 


$1,795 


386SX/20MHZ 

intel386™ SX/20MHz . 2MB RAM 
expandable to SMB»Teac 1.2MB & 1,44MB 
FDD . Quantum S2MB IDE HDD W/64K 
DisCadie® buffer (17ms) * 14" Hyundai 
Super VGA monitor (1024x768) » 16-bit 
VGA card W/512K»2 serial. 1 parallel & 1 
game port » 101 Key keyboard » Windows 
3.0 » DOS 5.0 - Hi-Res Mouse » lyr, TRW 
on-site service. 


$1,295 


386/23 6 33MHz 

Intel386™ 25 & 33MHz - 4MB RAM 
expandable to 32 A 64MB - 64K Cache 
33MHz m Teac 1.2MB & 1.44MB FDD - 
Quantum 105MB IDE HDD W/64K 
DisCache® buffer (17ms) -14“ Super VGA 
monitor (1024x768) - 16-blt SVGA card 
w/1 MB > 2 serial, 1 parallel, A1 game port» 
101 key keyboard - Windows 3,0»DOS 5,0 
* HFRes Mouse * 1 yr. TRW on-site service, 

25MHz $1,795 
33MHz $1,895 

486/33MHZ EISA 

Intel486™ 33MHz - SMB RAM » 256K 
Cache » Teac 1.2MB & 1.44M8 FDD » 
Quantum 210MB IDE HDD w/64K 
DisCache® buffer (15ms) • 15' NEC 4FG 
Super VGA flat square screen monitor 
(1024x768) ■ Orchid Pro-lls SVGA card 
w/1 MB»2 serial, 1 parallel, A1 game port « 
101 key keyboard»Windows 3.0 * DOS 5.0 
- Hi-Res Mouse» 
lyr. TRW on-site 
service. 


$3,895 


^(COMPUTERS, INC*. ORDER TODAY TOLL-FREE! 

Ji 800 - 456-1818 

HH v 5;V-. ■ H ■ V. v --, , f v Open 6om-7pm Weekdays and 8am-4pm Saturdays (PST) 

H H H International 510-623-121 2, 24 Hour Fax 510-623-0618 

© 1991, Acma Computed, Inc., 48501 Warm Springs Bv&, Framor*, CA 94539 Al prices and spedfleaions m subjeato change wiJhouE notice, 45-dsy romay-back guarantee 

covers Acma braid computers with Impression Plus or Hyundai monitors only (software, printers, peioberate. and shipping are not incfuded}, Alt brand names are registered trademarks of 
(heir respect companies, "Customer pays shipping lo Acma for pans replacement or repair, and Ac ma pays retom shipping to customer. Call today to confirm complete details. 


"POWER BEYOND 
YOUR DREAMS." 


Wii 


hen it comes to of- For Your Dollar. w BYTE 
fering the highest quality Magazine applauded Acma 
c o m po n e n ts, blazing-fast for "Speed And Reliability At 


performance, 
friendly service, 
and unbeatable 
value, Acma ranks 
among the best! 
Just ask the experts 
at PC Magazine 


H 


"The Perfect Wrncbws 

3,0 WorJrjfcjtfon" "Our 
Favorite U The Acme * 


An Outstanding 
Price." Clearly, if 
you demand the 
best, you won't find 
a better choice than 
an Acma com¬ 
puter. And we 


who said Acma offers guarantee it with a "No 
"Power Beyond Your Questions Asked" 45-Day 
Dream $, w a nd "A Solid Value Mon ey- Bac k g ua ra ntee! 

FEATURES & SERVICES 

45-Day "NO QUESTIONS ASKED" Money-Back Guarantee* 
One-Year Parts And Labor Warranty 
FREE One Year On-Site Service In Most LLS. Locations 
FREE Lifetime Toll-Free Technical Support (Mon. - Sat.) 

FREE 24 hour, 365 days a year, tech-support bulletin board! 
Major credit cards honored (not charged until order ships) 
Net credit terms available for qualified businesses 
Windows 3.G & DOS 5.0 preloaded FREE [except notebook) 
FREE Return Shipping Of Replacement Or Repaired Ports** 
NEW PRODUCTS! Fax/modem card, $115 » Programmable 
keyboard, $125 » 1.2GB hard disk drives, Call Today! 
Personal And Business Leasing Plans 
Special GSA And Quantity Discounts 
SPECIAL! $1.00 Upgrade Program 
48 Hour High-Temperature Bum-in 

GSA# G500K91AG$51 07 
Call Toll-Free 800-456-8809 
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June 25,1991 
National Volants ATI DOG 


of high speed graphics boards. 


All Volatile high speed graphics boards offer: 

• Built on ISA, MicroChannel or VME bus 
Video memory upgrades to 4 MB 
Program memory upgrades to 4 MB 

Razor sharp resolutions from 1024x768 up to 
1600x1280 

Blazing color selection from 8-bit to 24-bit true color 

• Optional Tl TMS34082 floating point processor for 
enhanced 3D acceleration 

Superior speed of the TITMS34020 graphics engine 
paired with National Design’s advanced ASIC technology 

LIFETIME WARRANTY - no gamble here! 


Whether your game is CAD, Microsoft Windows, graphic arts, multi-media or medical 
imaging, Volante has a card for you at a fraction of the cost charged by the competition. 


Call 800-253-8831 now for Information 
on the breathtaking Volante series. 

Phone: 5 12-343-5055 Fas 512-34^5053 


NATIONAL DESIGN. INC. 

9171 CAPITAL OF TEXAS HWY. H-230 
AUSTIN TEXAS. 78759 























ABTECH 486/33 


64K Cache ^ 

5 USA ^ 

■ ABTECH 486/33 Mhz Motherboard ^t-n, 

■ AMI BIOS/ Intel CPU 

■ 4MB RAM -to 64MB 

■ 1.2 MB FD (5.25") 

■ 1.44 MB FD (3.5") 

S IDE Ctrl. w/2seria] t l parallel^ game 

■ Desktop Case w/2GGW P.S. 

■ 101 Enhanced Keyboard 



386/33 Mhz $999 
386/25 Mhz $899 
386SX/20 Mhz $799 

Same standard feature as above 

♦ OPTIONS* 

Add to above configuration 



Hard Drives 


40 MB HD $189 
80 MB HD $299 
120 MB HD $379 
200 MB HD $579 
345 MB ESDI $1,499 
760 MB ESDI $1,799 
1.2 GB ESDI $2,899 
Internal CD-ROM $399 
I20MB Tape back up $269 
250MB Tape back up $329 



Monitors w/video card 

12” Amber display monitor $79 

14” Amber display monitor $119 

14” B&W display monitor $119 

14” Mono VGA monitor $169 

14” SVGA color monitor (1024x768) $389 

14" SVGA non-interlaced monitor $469 

Call for 20" Monitors pricing 

Med. Tower Case w/ Power supply add $25 

Full Size Tower Case w i Power supply add $45 


SERVICES: 

1. Complete UNIX System turn key and consulting 

2> Complete healthcare turn key and consulting 

3- Worldwide delivery of computer system and hard drive by DHL, 


4. OEM and distributors welcome. 


The sign of 
excellence In 
performance 
and quality 



The 

assurance 
of quality 
conponents 
In each 
ABTECH 
system 



The 

assurance 
of support 
and service 


One year 
parte & 
labor 
warranty 


Free for all 
Corporate 
Accounts 


Our trained 
technicians 
can provide 
solutions 


On-Site 

Service 

l-. -b 

Option 


ttt 

TECH 

SUPPORT 


ABTECH 386SX/16 Notebook 


'91 Buyer’s Guide 



Dual Battery (7 hrs.)42MB RAM - to 
8MB+40MB HD (60MB option)+VGA 
LCD/64 gray scales4Tnterchange 
modules -Fax/modem, voicemail, 
scanner etc.. 386/25 & 386/33 available. 



Byte Outlook 92 
Computer Buying World 
Computer Shopper 






Solbourne 

Sparc 

Station 

Authorized 

Dealer 



© 818.575.0007 

24 HOURS 

fax 818.575.1500 



INCORPORATED 


1431 N. Potrero Ave* Unit B* 


ABTECH Argentina 

Buenos Aires, Argentina 
Tel: 783 2266 
Fax: 782.6890 


ABSTRACT Technology 

Bure rest. Romania 
Tel: 104273 
Fax: 120581 


ABTECH Brazil 

5&o Paulo,Brazil 
Tel: 212.2559 


ABTECH China 

Beijing. China 


S. El Monte, CA 91733 
USA 


&1991 AHTECH Eric. The br jid i. ch- ma mentioned are trj donut* of thidr repectivE ttompinJe*. ABTECH md Ha i hr i disfnj.fi. of ABTECH bm Shipping, ht ndtmg i nd applicable Uxe* ire cs eluded in prices. Prices are subject Id dungo, Theu«ge of 

Tf'dn card* irr sutwcl is iwthtixe 30 davs money bade j;ui ran tee. 
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We've got you covered at Data Hut. 

Here's six ot our 5000 products. 


Gateway 

communications, inc. 


Ethernet Cards:Most companies make an 
average Ethernet adapter But. for superior 
quality, reliability, and performance, all you have 
to do is choose Gateway. 

Our award -winning G/Ethemet and G/EtherTwist 
LAN adapters give you the widest selection of 
adapters, the most complete line of 
operating system drivers, and more. All 
at the best price. 

Gateway also supplies the perfect 
G/EtherTwist hubs for any application- 
Whether it’s coax. UTP or Fiber Optic. 8 
Port to 22 Port, with management. 



MAGAZINE 




__ijJw^arr^l^nh^atewa^roduct^ $CALL 


r 


Flashdrive Parallels 


Flashdrive Parallel AC Only Hard Drive : The Flashdrive Parallel 
Hard Drives offer an easy way for you to add a hard drive through the 
parallel port to any laptop, notebook. PC/AT Desktop and PS/2 
Computer. So compact and portable, you will take the flashdrive 
anywhere the laptop goes. Best of all is the low low price of this top 
seller! Measures: 9.5’L X 6" X 2.5"H 23 MS Access 
Flashdrive Parallel Battery AC Power Hard Drive :The flashdrive 
battery version includes Nicad Battenes with an average of 4-6 hours of 
battery time, in a package that weighs only a pound and a half. 
Measures 5 M W X 5.25L X 1.5’H.Total Package 150KB transfer rate 
19MS access time. Comes in 20. 40. 60. 80. 120, 204. or 340MB. 
Access times vary from 15MS to 23MS. 


$CALL 


adaptec 


FM [tat* Trwiatar Run 

• 33 MByte* i*c on ttve EISA 


• tO MByte*sec synch Fast 
9CSt dais raw 

• 5 MBylftk'eec sync SC84 


The EISA SCSI Master 


Complete High-Performance EISA SCSI Host Adapter Kit - Featuring the 
AHA-1740 32-bit EISA-to-Fast SCSI Intelligent Bus Master Host Adapter 
Also Includes: ASW-1410 DOS Software Manager allowing support 
for up to seven SCSI devices • ASW-1440 Novell NetWare 286 and 
386 Software Manager • ASW-1420 OS/2 Software Manager • ASW- 
C174 Configuration Software File with Installation Guide • Full 
support In SCO XENIX. SCO UNIX, and ISC UNIX • Internal SCSI 
ribbon cable • Software Information Card • Product Registration Card 


DSK31 NLM.Nov*! NiMwOM 
Intel 4B&T3 MMX, WHEN VII AHA 
1740 UWixing ofMraling system 
Cache EISA Cachin') Hoot AdaiXw 
UMxng Onboard Cache 
Rad- AHA-1740rEnhanoed Mode 


$959 


5.25-Inch High Performance Removable 
Cartridge Disk Drive • Migration Between 
Systems and Platforms Made Easy 

Key Features: Removable 44 MByte Formatted 
Cartridge Media • Industry Standard Half-Height 
5.25-inch Form Factor • 20 Millisecond Average 
Seek • Data Transfer Rate of up to 1.25 
Megabytes per second -Fully Embedded SCSI 
Controller • 8K Buffer -1:1 Interleave • Self- 
Diagnostics at Power Up • Transparent Defect 
Management with Track and Sector Sparing • 
Automatic Error Correction and Retires • Field 
Proven Reliability of 30,000 Hour MTBF Optional: 
Host Bus Adaptor for IBM PC XT/AT BUS I/O 
Device Dnver Software Recognizes and Manages 
Cartridge Interchange. 


Ideal for 

applications 

requiring: 

-High Performance 
-Data 

Transportability 
•Data Security 
-Privacy of Data 
Files 

-Fast Backup 
-Fast Retrieval of 
Archival Data 
-Unlimited 
Capacity 
Unlimited Off-Line 
Storage 


Hack or Beige 

$499 


MAXOPTIX 
TAHITI® FAMILY 


1 - gigabyte Erasable Optical Disk Drive with SCSI Controller. Tahiti 1 
is an erasable optical disc drive with performance charactenstics equal to 
magnetic disk drive technology. It offers seek times faster than that of 
traditional removable disk pack drives, and in most cases, higher 
capacity. Using a unique split optics mechanism, the Tahiti 1 can achieve 
25 to 35 msec average seek time over 325 megabytes of a single side, 
high capacity 1 gigabyte cartridge or ANSI/ISO standard 650 megabyte 
cartridge, respectively. The 1 gigabyte cartridge can provide up to 500 
megabytes of capacity per side The Tahiti 1 optical disk 
dnve features an embedded SCSI controller within a 
5.25 inch form factor, permitting installation in high 
performance personal computers and work stations 



External Kit - 
Everything You Need 


$8,900 


Mqp^for 


The Maxtor Panther 1 SCSI Family 

.8,1.2 and 1.7 Gigabyte - 5.25 inch Magnetic Disk Drive w/ SCSI-2 
Command Set & 100,000 Hour MTBF 
Offering a k>w SCSI command overhead of <500 usee, 
sychronous data transfers of 5 Mbytes/sec, and a differential 
interface option. The Panther 1 SCSI family of drives sets a new 
level of SCSI capability, with significant systems performance 
advantages, including more I/O per second at lower service request 
times In the systems environment. Panther 1 SCSI disk drives 
provide faster job processing, faster terminal response time and a 
wider range of new application possibilities. 


i.2G $2,999 i.7G $4,499 


• No surcharge on credit 

• COD & Purchase Orders Accepted 

• All Pricing & Availability subject to change 
without notice 

• #6 North Ct. St.. Owingsville. KY 40360 

• Hours: M-Sat 9AM - 8PM EST 
•FAX 606-674-3917 

• LOCAL 606-674-3916 



DATA HUT 


1 - 80(1 187-3488 

We Carry Over 5000 Products • Free Technical Support 
Risk Free 30 Day Money Back Guarantee 

m s m i ® 

Circle 178 on Inquiry Cord (RESELLERS: 179). 
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Monitor no* included 


AfterDork for Norton Utilities 99.99 

Windows $26.99 The New 
The fdrside Print Shop . 35.99 

Computer Calendar ProCom Flui 
For Window 49.99 V2.0 . . 65.99 

JK Laser's tricorne Publisher's 
Tax ... .42.99 Power Pak for 
LaplinkPro 69.99 WordPerfect .45.99 
lotus 1-2-3 for QvoHrcj Pro 269.99 

Windows 399.99 QEMM 38* V6 
MS Excel V3.Q Far w/Manlfest 64.99 
Windows 314.99 Quicken V5.0 43.99 
Norton Commander Stacker V2,G . 82.99 


THESE PACKARD SELL SYSTEMS INCLUDE: 

* 2 Floppy Drives ■ Enhanced 101 Keyboard 

* Tutorial ■ DOS 5.0 * GBasic ■ Free Softwt 

PACKARD BELLS 

Anwto ,?«>** up liirmimjt m ji u Lfjtf 

Nat affiliated with any farmer Bell System entity 


mm*- 


8M&6SX2Q 


8Q386SX-20 


: CocheJ . JMBM.CoiheL. 


Eapfliittati Slate 


LASER PRINTERS 

Okidafa Laser 400* . CALL 

Okidato OL 830 w/Po&tScript CALL 

Epson 

ActfonLaser tr*. 699 

EPL 7000" / EPL 7500'' . 799/1999 

Panasonic 

4420* 8pgs/min 705 

4450i* / 4455* tlpgs/min. 1099/1790 


PB Monitors Warranty: 1 yr. on-site 
when punch. w/a PB Force system 
t limit 1 per system) Purdh. separate- 
‘ty carry-in or moil-in 3 yr warranty 


80C3 B6SX /2QMHz * 7MB RAM exp 6MB • 240QB Ini. Modem 
40M& Hard Drive *3.5" 1.44MB FDD with send/Fax 

640 x 480 VGA “ I yr. depot warranty 

MIMORT UPGRADES £< 

legend IBM™ Compatible PS/2 
Memory Upgrades 

529795 512K 30-286 

529802 2MB 30-284 
529810 IMB70-E61,70-121 

529828 2MB 70-861,70-121 
529836 2MB 7G-A21 . 

529844 TMB8G-041 . . 

529852 2MB 80- T11,80-31T 


* Free Carrying Case * 

MATH GOPROCES 

Intel Math Coprocessors 

8087 (5MHz] , 

80872 (6/8 MHz | 

80871 [10MHz] , 

80287XL [6 r 8 r 10MHz] 

and 80C287 (T2MHz) , ... 70,99 

80287XLT Compaq LTE/286, 
and Tandy 2800 79,99 

80387SX-25(SL 25MHz) 145 

B03B7SX | 16MHz) 119.99 

80387SX (20MHz) . . 129.99 

80387 116, 20 r 25. 33MHz)199.00 

&0487SX (20/25MHz| 459.00 

Cyrix Math Coprocessors 

82887 (0 20MHz 80286) 79 

83D87-16 (16MHz 80336) . .179 

83D87 20 ( 20MHz 80386) 179 

83D87-25 (25MHz 80386) . . . 179 
S3D87-33 [33MHz 80386) . . 109 

83587-16 (16MHz80386SX] . 109 

83587-20 — - 


SSnSJ ? 11 EPSON 

LX81G*"/FX850‘*/1050* 157/209/399 
LQ200** 225 

LQ570" /l070" 266/369 

LQ87Q‘V117Q 4 * ..... 446/615 
LQ860'"{Color)/2550* (Color) 549/659 
DFX5000V8000-. 1209/2199 


1180“ / 1695" . 159 / 379 

1123**/1624". 199/339 

11 24i*‘ / 1654" 209/579 

2624** Superquiet . . 309 

NEW Panasonic Color Capable Printers 
2180'* 9-prn, 80 col. CALL 

2123“ 24 pin, 80 ool.CALL 

OKIDATA 

320*/321*. . CALL 

39CN-* / 391+* . . CALL 

393+* / 393C+* CALL 

Diconix Ink Jet Printers 

180S1 Parallel* / Serial309,99 / 319.99 

^n/^Warrantj^^^Yea^WarTiajil^^^ 


Intel 1 Aboveboard 

Above Board Plus w/512K 
Above Board Plus w/2MB 
Boca Boards 
Boca l/Q 2 Ser., 1 Par. 

Baca AT Plus 0K. 

Boca AT Plus 2MB . 

Baca VGA Basie , 

Infachip 

Expo nt Palo Compression I 


(20MHz 80 386SX | 


CHIPS AND SIMMS 

256K (all speeds) . . 

1MB {all speeds). 

Simms Modules {all speeds] 
Slops {All Speeds) . 


NETWORKING PRODUCTS 

NE1000 8-bit Ethernet . . . . $134.99 
NE2000 16 bii Ethernet 169.99 

3COM 3C503 Etherlmkll pc/XT/atI 99.99 
SMC Aren el PC-1 30 8 bit board 99.00 
SMC Arcnei PC 130E 8-bit board 119-99 
Lantastic 10MBPS Starter Kit 499.00 
Lontastic 10MBP5 

Ethernet Adapter . 229.00 

NEW Novell Netware Lite 69.00 

Xircom Adaptors. CALL 


PACIFIC 

ENHANCEMENTS s .. 

25-IN t Font Cartridge 11/I I P/I 11 P/l 11 $259 
1 MB Memory Board HP/lfl/IIlD 99 

2MB Memory Board 1EP/IIF/l HD 149 

Poslscript Cortri 


ACCfliRil TOR/UPGRADE 
BOARDS 

Soto 

2861 Accelerator . . 

38651 Accelerator. 

Express 386SX 16MHz Upgrade 
Express 386SX 20MHz Upgrade 


idqefor »F/IID/lll/lflD 349 

MODEMS Al 

Hayes Internal 

2400 Baud with Software . $239 

9600 Baud V 42 w/Software 499 

Internal Hayes Compatibles fwitit software! 

Practical Peripherals 

2400/2400 V.42 ... . 75/169 

2400 IBM PS/2.199 

9600 V,42 . , . , 379 

Hayes Externa/ (no software incl.} 

2400 Baud.329 

2400 Baud Pockei Edition 129 

9600 Baud V. 42/V 42 Ultra 499/649 

Hayes Optima 9600 Baud Ext. 429.99 

Externa/ Hayes Compafrb/es 
Intel 9600 Baud with Software 459 
AliU.S. Robotics High Speed Modds CALL 
Practical Peripherals 

240OSA / 2400SA V 42 ..169/199 

960Q5AV42 . 459 

2400 Pocket Modem 99 

2400V 42 Pocket Modem w/send fax 159 

Fax Boards 

Frecam Fax 96 Board.99 

Frecam Fax / Modem 119 

Intel SotisFAXtion Fax Board . CALL 
Internal Practical Peripherals 2400 
Send/Reteive FAX w/9600 send/reev. 139 
Ebonics NEW Internal 2400 Send/Receive 


II Drive Controller 


=MS| 

a 100% Hayes Compatible 
A 2 year warranty 

2400 Baud Internal w/&oftware 


2400 P-nud External no wftware 


2400 Baud Internal w/V.42 & softcore 


In addition to the above, we stock preformatted & color diskettes. 

| DATA CARTRIDGES 

Pre-Formatted 

DC600HC/totomal TW $2150 
DC6150/ZEtafnal™ 2S.OO 
DC2000/Kappamat™ IV.OQ 
DCZQOt/Thctamtit™ 19,00 
DC20fl0/Rhomot r * 20,9V 
DC21 WRftornar 7 * 1 25.50 
DC2l20/JCimot c " 25.50 

Call for Wholesale Pacing on 3M Computer Tape. 


Regular 

DC 10QA|Mirii| S I 499 

DC3D0XI/P 20.00 

DC 600A 2! .00 

DC61.50 22.00 

DC625Q 26,99 

DC6320 29.00 

DC6525 34.00 

Call For Large Quantify Pricing, 


14.50 
14,99 

19.50 
2099 
36 99 


SCANNERS 

Logitech Scan man 256 . $279.99 

MauseSystems HandScnn w/OCR 149-99 
Panasonic Flatbed IJL, and IK . , CALL 
Epson Desktop Color Scanner 1099.00 


Fax Modem w/9600 send/i 


1BATE CUST0R8TIS INVITED 


Write far free catalog. 


We offer large bid opportunities, DUNS # 09-71B4J517 
OPEM ACCOUNTSMet 30 terms available to D&B 
accounts rated 2A1 -or bfttter, acted freight chorges FOB Skoltie.. IL 
Phone [as above) fax orders, to Corporate Account* 70S-677'7t6S', 
moil P O.'-i |o* above) 1o DejH Cl 132 

PREPAID ACCOUNTS Uie Vila, MoiterCord, <H«ek l rtien*y order (rw 
cash or C.o d.'i pkjasa) When ordering by mail please coll in advance 
for shipping and handling charges. Shipments to ll add 7 75 % lax. 
Minimum order 515.DO. ■ ■ >> ■ « *-■ j 

2/92 Circle 158 an Inquiry Cara, 


Pri«S sgbfftcl to changer gcod^cts jubj^cl to cvpitolsil ity. 

Not responsible lor printing or typesetting errors, 

RETURN POUCY ■ Ail soles ore final except defectives which will be 
replaced with idcnl'cat merchandise only Computers and kjrgr 
pen phorols--3 work days after delrvery, mosl small items, 30 Calender 
cktys.. after which manufacturer's womanly applies. No returns will be 
accepted without an KMA number. Unaulhonzed returns and refused 
shipments subject to 15% restocking charge. All ELEK-TEK 
MERCHANDISE IS BRAND NEW, FIRST QUAUTV AND COMPLETE. 

BY0211L 


WHIM HOPE THAW fUSt THE Pftl<E I* 1IOHT 

7350 North Linder Avenue, Skokie, Illinois 60077 

800-395-1000 fn IL 708-677 7660 


Conner Hard Drives 

3000 42MB 3.5“ IDE 28ms $179 

3104 104MB 3,5" IDE 25ms 349 

3204 209MB 3.5" IDE 19ms S7S 

Seagate Hard Drives 

SEAST 157A 40MB IDE3.5 - 179 

ST225 KIT 20MB w/Cont. XT 229 
5T238 RLL 30MB RLL XT w/Cont. 239 
ST25M 40MB 28M51/2HT 249 

ST4096 80MB 28 MS 489 

Micrapolii 

1355 159MB ESDIFH28MS 469 

1558 338MB ESDI FH 1 SMS 1190 

Plus Development Hard Drive Cards 

Hand Card IIXL 50MB 

309 

Hard Card IIXL 105MB 

459 

Mountain Internal Tape Backups 


40/1 20MB XT or AT. 

249 

8G/30OMB AT 

499 

Archive Tape Back-up 


40MB Internal XT or AT . . . 

249 

80MB Internal AT 

325 

Irwin Tape Back-Up 


Accutrak 120MB Internal Drive 

179 

Accutrak-t- 1 20MB External Drive 

309 

Acculrok+ 1 20MB Internal Drive 

239 

Acculrak’i- 250MB Internal Drive 

299 

5ony CD-ROM 


Ext. 7205 AT/XT w/loser Library 

569 

Includes' Compton's Family Encyclopedia. 

Languages of the World. Toolworks, 

World Atlas and more,, 




Toshiba Disk Drive Kits 


ND04DI/2HT360K (PC/XT) 

$59 

ND0BDEG 1.2MB {PC/AT] . 

75 

ND 356T 3.5" 1.44MB AT Kit 

75 

Sony Disk Drives 


3.5" 720K (PC/XT/AT) . . , . 

59 

3.5" 1 44MB Slimline Bore . . . 

59 

3.5" 1.44MB . 

59 



Panasonic 14" Color 1024 x 76B 


Cl 381 i (,2Bmm]. 

$349 

Cl 395 non-intedaced (.28mm) . 

479 

Packard Bell 14" Color 


8551VG VGA 640 x 480 {. 51 mm] 199 

8539VG VGA 640x480 [,39mm] . 249 

85285V SVGA 1024x768 ( 28mm) 349 

NEC Multisync Color 


2A 800x600 14" . 

399 

3FGX 1024x768 15" . 

039 

4D5 1024x76816" . 

999 

5D 1280 x 1024 20* 

2099 

Sony 14 " Color 


1304HG 1024x768 Multiscan 

599 

1320 640 x 480 VGA .... 

419 

INPUT DEVICES 

Smortee Mouse 

* 3-Button Serial Mouse 


* 100 / 800 DPI Resolution 

$25 

* Microsoft & PC Mouse Modes 

Etronics Walta-Shootoh Joystick 

$10,99 

Gravis Analog Joystick. 

31.99 

IMSI Seriol/Bus Mouse . . . 

39,99 

IMSl Pet Mouse . 

19.99 

Logitech Mouseman Combo 

69*99 

Logitech First Mouse Serial . , 

39*99 

Logitech Trackman Serial . . 

69,99 

Logitech Portable Trakman . . . 

99.00 

Microsoft 


Ball poi nt Mouse for Laptops 

119.99 

Microsoft Serial Mouse w/Wind. 

135.99 

Microsoft Mouse Seriol/Bus . . 

79.99 

Mouse System 


Omnimouse II 


w/PaintBus/Ser. . . 49.99/35,99 

PC Trackball Bus/Seriai 


w/Designer DOS 59,99/44.99 

Summo Sketch 12x12 

339.99 


DISUNITES 

ejlbk-tem 

maxell. 

SONY 

3M 

.9 Vcxbolim 

3 1 IT MOD 

i A5(L 

7.99 

6,97 I 

7.77 

7.50 

3 LZITP.SHP 

12-W 

14.9V 

13 50 

15.99 

13.99 

5 1/4-.&5PP_ 

1 3,90 

5,50 , 

5-50 

5-79 

5-50 

5 1/4" DSHD [IBM AT) 

7,50 

9,99 

9,99 

9.97 

8.99 


j Packard Bell 14" Color Monitors 

B551VG 

8539VG 

BS2BSV 

640x480 f,51mmj 

640x480 (39mm) 

1024x768 [,28mm| 













































































































































Sii MICROS 1-800-424-1126 


286-12 @$285 386-SX16 @ $399 386-SX25 @ $444 386-33 @ $599 486-20SX @ $699 
286-16 @$299 386-SX20 @ $439 386-DX25 @ $549 386-40 @ $699 486-33 @ $899 

*AII the above systems indude: CPU Motherboard, 1MB Ram, great boking Chasis, 200WP/S, 1.2 or 1.44 MB Drive, 1:1 FD/HD Controller 


386-25 SX 

386-25DX 

386-33 

486-20SX 

486-33 

* 1 MB Ram 

■ 1MB Ram 

• 1 MB Ram 

* 4MB Ram 

* 4 MB Ram 

• Power Supply. Chasis 

• Power Supply, Chasis 

• Power Supply, Chasis 

* 100MB Hard Disk 

* 100 MB Hard Disk 

* 40 MB Hard Disk 

• 40 MB Hard Disk 

* 40 MB Hard Disk 

* Case & power supply 

* Case & Power Supply 

• 1.2 & 1.44 Floppy Disk 

■ 1,2 &1.44 Floppy Disk 

■ 1.2 & 1 44 Floppy Disk 

* Keyboard 

* Keyboard 

• Keyboard 

■ Keyboard 

■ Keyboard 

* VGA Card 

* VGA Card 

* VGA Card 

• VGA Card 

• VGA card 

• 1024 x 768 monitor 

• 1024 x 768 Monitor 

* 1024 x 768 Monitor 

* 1024 x 768 Monitor 

* 1024 x 768 Monitor 

• 1.2 & 1.44 Floppy Disk 

* 1.2 &1.44 Floppy Disk 

$ 1,099 

$ 1,199 

$ 1,299 

$ 1,599 

$ 1,799 


MOTHER BOARDS 

XT-12 $49 

286-12. . ,$89 

286-16 *.$99 

386SX-16.$199 

386 SX-25.$249 

386 DX-25* . . , . .$159 

386 DX-33* $199 

386 DX-4CT ..... $29 

486-33* $299 

486 5X-2Q ..... .$499 
*CPU not included 

TAPE BACK UP 

120 MB .. . $259 

250 MB .$399 


MEMORY MODULES 

4464 DRAMS ... $1.75 

41256 DRAMS . . $1.25 
44256 DRAMS . . $4 50 
1 x 1 MEG GRAMS $4.25 

1 x 8-80 SIMMS.C 

1 x 9-80 SIMMS.A 

4x8-80 SIMMS.L 

4x9-80 SIMMS , . . . . L 

ADD ON CARDS 

MGC.$29 

CGC . . ... . . $29 

VGA 250 $49 

VGA IMB .$99 

Antivirus Card.$99 


MATH CO-PROCESSORS 

80287-10 $89 

80287-12 $129 

80387-16SX.$139 

80387-25SX.$169 

80387-20DX.$175 

80387-25DX.$175 

80387-33DX.$175 

80387-40DX.$249 

HARD DISKS 

40 MB IDE.$179 

80 MB .$299 

100 MB .$329 

120MB $399 

200 MB .$599 


Sound Blaster Card . $169 

TOSHIBA, COMPAQ, ASF, ZENITH r MACINTOSH MEMORY AVAUBALE, TOO. 

14451 Newport Avenue, Tustin, CA 92680 
(714)731-5489 FAX: (714) 731-1538 


FLOPPY & HARO DISK 
CONTROLLER 

IDE Controller FD/HD $29 
MFM Controller 2;1 . . $69 
MFM Controller 1:1 . . $89 
1:1 RLL Controller . $109 
ESDI HDC/FDC 

Controller .... $159 
SCSI Controller ... $149 
Ultrastore Controller $179 

MODEMS & FAX 
CARDS 

2400 BPS INT .... $49 
2400 BPS EXT .... $79 
9600/2400 Fax Modem $89 
9600 BPS Modem . $399 

ONE-YEAR WARRANTY 
Purchase orders welcome 

Prices subject to change without notice. Add 4% for MasterCard 
or Visa orders. Net terms please add 5 % to the total. Shipping 
and handling charges extra. These are COD prices. 


CASES & POWER SUPPLY 

Baby AT Case with 

2D0WP/S .$79 

Full Size Case with 

200WP/S $99 

Mini Tower Case with 

200W P/S .$125 

Full Size Tower Case 
WP/S . ..$170 

MONITOR & KEYBOARD 

Monochrome Monitor $99 
VGA 1024x768, .31 dp$299 
VGA 1024X768, .28 dp$350 
101 Keys Keyboard . $45 




V/SA 
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PC DIAGNOSTICS MADE EASY 



SPEED 
TEST 
YOUR PC 

You've seen the 
Landmark Speed 
Rating advertised by 
many major PC manu¬ 


facturers, now you can have your own copy of the Laodmart 
System Speed Test *. Accurately measure CPU, math, and 
video speeds to make an informed purchasing decision, 
determine the best PC for the job or maybe just win some 
bets in the office on whose PC is realty faster! includes the 
Landmark AT CMOS RAM Setup program to update your 
system configuration on-the-fty CALL for current pricing! 

m - 



THE 5 MINUTE SOLUTION TO 
FLOPPY DRIVE FAILURE 

With Align It "you can dean, diagnose, and align your flop¬ 
py drives in minutes without a scope Patented technology 
requires only a screwdriver to perform ANSI-accurate 
alignments (.3 mil). 

Alignlt is ideal for corporate users with 2 or more PCs be¬ 
cause it includes a "GOLD STANDARD" feature so you can 
align all your PCs to the same in-house standard, guaran¬ 
teeing that all your floppies are perfectly interchangeable 
between PCs, 

80% of all floppy drive failures can be fixed with Align It. So 
don't replace your drive, save time and money instead. 

Includes dual me floppies, (both high and low density) 
and no-mess pre-lubricated cleaning diskettes (both sizes) 
good for 180 uses. Replacements and single drive size ver¬ 
sions available. For all PCs and compatibles. 

CALL lor current pricing f 


PC WON T BOOT? THEN JUST 
KICKSTART IT! 

Don't replace your motherboard, use KickSlart 2" When 
serious hardware problems occur, nothing gets you up and 
running as fast, KickStart 2 measures power within 2.5% 
on all tour voltages, shows Power-On Seif-Test (POST) 
failure codes, and features on-board ROM-based diagnos¬ 
tics allowing you to determine and remedy the problem 
Quickly, easily, and inexpensively! 

Built-in serial and parallel I/O allows tor testing via modem, 
or simply logging results to a remote terminal, printer or 
laptop You can configure your own test routines and store 
them in KickStart 2’s battery backed-up CMOS RAM saving 
valuable setup time. Includes serial and parallel loopback 
plugs and Landmark JumpStarT AT ROM BIOS for testing 
PCs that don't issue POST codes KickStart 2 tests your 
system regardless of O/S (even UNIX). 

On*board switches, LEDs, and digital displays allow com¬ 
plete control over testing in systems lacking video or disk 
(ideal for motherboard or system bum-in). 

KickStart 2 Is the ultimate SECURITY card too! With both 
supervisor and user levels of password protection, you can 
prevent unauthorized use of your PC and accidental run¬ 
ning of destructive tests. CALL for current pricing! 


'KickStart 2 system diagnostics board helps users 
check out virtually every aspect of a PC's hardware 
system,,, the hoard is a worthy investment for com¬ 
puter maintenance , H David Claiborne, PC Week 


HOW TO DEBUG A DEAD PC 

Need an inexpensive solution for dead or problematic PCs 
and motherboards? Try KickStart Tor JumpStart ROM 
POST, two quick and easy to use debugging tools. 

KickStart 1 test card shows power status on all four volt¬ 
ages and binary PORT 80 Power-On Self-Test codes, The 
manual translates error codes for easy failed circuit isola¬ 
tion. CALL for current pricing! 

JumpStart ROM POST is a plug-in chip designed to replace 
your motherboard BIDS fortesting purposes. Tests include 
CPU register and logic, 8087 math coprocessor, 8253 tim¬ 
er, 8237 DMA controller, 8259 interrupt controller, parity 
error and memory refresh logic, erroneous maskable/non- 
maskable interrupt detection, display adapter (MDA, CGA, 
EGA), keyboard, keyboard controller, floppy controller, 
drive A: read Base memory at normal & slow refresh rates, 
and POST checksum. Display of motherboard switch 
configuration. CALL for current pricing! 


_- 

PROFESSIONAL LEVEL PC 
TROUDLESHOOTING 

Landmark Service Diagnostics * is ideal for professionals 
requiring the most exhaustive diagnostic test capabiiiiies. 
Each module is CPU specific, including PC, XT, AT, 385/ 
486, and PS/2. Since 1981 major manufacturers like 
Wang, Xerox, Prime, Sony, DEC, NEC. and NCR have relied 
on Service Diagnostics to tackle their toughest operating 
problems. 

Intended for professional service and repair technicians. 
Service Diagnostics is also easy to useirn the novice. 

Clear, concise on-line help and intuitive menus make 
fjnding system problems a breeze. Tests all CPUs, math 
chips, all memory, floppy, fixed and non-standard disk 
drives, standard/non-standard printers, system board, 
video, com ports and all keyboards. Utilities include low- 
level reformat, log bad sectors, edit bad sector table; the 
partition editor allows you to set up multiple partitions; 
back-up program transfers hard disk image on unformat¬ 
ted floppies and allows for restore after reformat. 

Ideal tar UNIX and other operating systems, the seif- 
booting version doesn't require DOS. The manual offers 
troubleshooting tips to the component level. Also available 
in a complete Kit including: all CPU specific software, doa! 
size floppy alignment software (see Align It), and PC/XT & 
AT ROM POSTs. PC Magazine Editor s Choice 8/90. 



Overall, Service Diagnostics: 

The Kit was the best performer. 

(You can) locate and identify most of the computer 
problems you'll ever encounter, if you're running a 
service department. Service Diagnostics is not an option . 
it's a necessity ," Bitt O'Brien. PC Magazine 


♦ Service Diagnostics XT/AT Kit...SAVE SS CALL NOW * 

- Service Diagnostics PS/2 KiL. SAVE S3 CALL NOW * 

•XT ROM POST ..SAVE $$ CALL NOW ■ 

•AT ROM POST,..SAVE SS CALL NOW ■ 

- frttfwiduat tfvafttote m iff kit cmpmrns. phase inquire - 



KickStart 2 is ideal for permanent installation It eliminates the need 
for an i/O card, provides remote and on-site diagnostic capabiiiiies 
for quick repair time and offers a solid hardware based solution to 
unauthorized access with Impenetrable password protection. 


SLASH DOWNTIME AND 
OPERATING PROBLEMS 



With PC Probe’ you'll save time and money when your PC 
starts acting up. In one easy-to-use package you get 
Diagnostics, Virus Protection (for over 700+ known virus¬ 
es), Benchmarks, Performance Enhancement U tit sites, amt 
System Information. Combined, this arsenal of tools will 
keep your system up and running at peak performance and 
remove the mystery about what's inside. 

PC Probe diagnostic testing quickly isolates the source of 
hardware problems, even locating bad RAM chips, it tests 
system board. RAM, video, keyboard, com ports, floppy 
drive, hard drive, Ethernet card and more. Run PC Probe 
tests in batch mode or single pass, remote or on-site, 

PC Probe allows you to increase your hard drive data 
transferrate by determining optimum interleave and 
changing it, prevent catastrophic data loss by performing 
data revitalization, reformat the hard drive, run external pro¬ 
grams, display and edit CMOS RAM on-the-fly, prevent 
accidental hard drive data destruction with passwords, 
diagnose problems with device drivers installed 

The 200 page on-line manual has built-in table of contents, 
topic/text search, and troubleshooting tips. PC Probe comes 
with dual size floppies and 9 & 25 pin sertal/parallel part 
loopback plugs. For PC XT. AT, 386, 486 and compatibles 
using DOS 2,0 or higher. CALL for current pricing! 


• Toil-Free Lifetime Tech Support 

• 90 Day Money-Back Guarantee 

• Federal Express Shipping 

CALL (800) 683-6696 

Fax (813) 443-6603 * Voice (813) 443-1331 

Dealer Inquiries Welcome 


^LANDMARK 

RESEARCH INTERNATIONAL CORPORATION 

First in PC Testing... Since 1981 

703 Grand Central Street - Clearwater, Florida 34616 

Cqjyriglfl ' 1991 PC PrtfiE. Attjnll, Kk&Starl, j-iiT?Starl R3M and fervmn Dtffl- 
nflstics are iraderwks qI Landmark ResesrrJi IntemgJEKXial Gorp, W1 Htghfls Reserved 
Diner names are trade mart®-mtueir Ksocatad darners. 


Circle 165 on inquiry Curd (RESELLERS: 166). 






































CAD ONE C^udtom i3uilt C^omputerd 


386/486 Mini Tower 



Computers 
Built to your 
Specifications 
at Gompetetive 
Prices!! 

12 Month 
Parts & Labor 
Warranty 


386/480 Full Tower 



C4D CNE 38CSX-25 

200 Walt Power Supply 
AMI BIOS 
VLSI Chipset 
INTEL Proccessor 
Seven 16 Bit Slots 
2MB BOns SIMM Memory 
(Expandable to 16MB) 
TEAC 1 *2 & 1 *44 Floppy 
Two serial. One parallel ami 
One game port 
BOMB Hard drive 
Super VGA Card w/512k 
KFC Super VGA monitor 
(1024 x 768) 
lOl Full size keyboard 
DOS 5.0 


System Price $1495.00 * 


CAE CNE 386-33 

64K CACHE 
200 Watt Power Supply 
AMI BIOS 
OPT! Chipset 
INTEL Proceessor 
Eight 16 Bit Slots 
4MB 70ns SIMM Memory 
(Expandable to 32MB) 
TEAC 1.2 & 1.44- Floppy 
Two serial. One papallel and 
One game port 
BOMB Hard drive 
Super VGA Card w/512k 
(1024 x 76B) 

KFC Super VGA monitor 
(1024 x 76B) 

1 O 1 Full size keyboard 

nos 5.0 

System Price $1895.00 * 


CAE CNE 486*33 

256K CACHE 
200 Watt Power Supply 
AMI BIOS 
ETEQ Chipset 
INTEL Proccessor 
Eight 16 Bit & One 32 Bit Slot 
4MB 60ns SIMM Memory 
(Expandable to 64MB) 
TEAC 1.2 & 1.44 MB Floppy 
Two serial. One parallel and 
One game port 
130MB Hard drive 
Super VGA Card w/IMB 
(1024 x 768) 

KFC Super VGA monitor 
(I024 x 768) 
lOl Full size keyboard 
DOS 5.0 

System Price $$ 39 S 


OPTIONS FOR ABOVE SYSTEMS 

IRWIN ACCUTRAK 250MB TAPE BACKUP W/SOFTWARE $275.00 

IDENTITY INTERNAL 2400 BAUD MODEM W/MNP-5 & SOFTWARE 129.00 
CARDINAL INTERNAL TX/RX FAX MODEM W/AUTO DETECT 185.00 

IDENTITY INTERNAL 9600 BAUD MODEM V.42 BIS & MNP-5 399.00 

PANAMAX MAX4 4 OUTLET SURGE PROTECTOR 69.00 


_ / 


ORDERS 800-524-1005 

* Prices and availability subject to change according to market conditions, and without notice! 
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C4DCNE Feature Products 


MOTHERBOARDS 


86-50 MHz .SCALL 

86-33 MHz 256k Cache.CALL 

86-25 MHz 128k Cache.. CALL 

3640 MHz 64k Cache. CALL 

63-33 MHz 64k Cache CALL 

86SX-25 MHz .. 249,00 

86SX-16 MHz ...215^)0 

S6-16 MHz .. 125.00 


I O CONTROLLERS 


luhil/O IDE HDD/FDD w/ 

2W1P/1G Port.$29.00 

3EHDD FDD Controller ... 18.00 

T I/O 2SAP/1G port-18.00 

daptec 1522 KIT.. 187.00 

daptec 1542 KIT Bussmaster 290.00 
IFM-AT Controller__77.00 


COMMUNICATIONS 


MODEMS 

Ientity Ini. 2400 BAUD with 

software..... $ 98,00 

I entity Int, 2400 BAUD modem 

MNP-5 w/software.. 129.00 

ientity Ext. 2400 BAUD with 

software. 120,00 

Ientity Ext. 2400 BAUD modem 
MNP-5 w/software ............... 165.00 

Ientity Int. 9600 BAUD with 

MNP-5, V.42 BIS.415.00 

ientity Ext. 9600 BAUD with 
MNP-5, V.42 BIS .. 475.00 

fas: modems 

ientity Int,TX/RX .$135,00 

,dtec Int. TX/RX...135,00 

dtec Int. TX/RX with auto detect 
roice/£ax .................................. 189.00 

ardinal Int. TX/RX with 

MNP-5..195.00 

ientity 2400 BAUD POCKET 
modem MNP-5. 139,00 


VIDEO 

Trident 89O0Cw/256k. 

Trident S900Cw/512k. 

Trident S90GCw/lMB. 

Oak VGA w/256k. 

Oak S-VGA w/512k ... 

$ 79.00 
... 99.00 
129.00 

.., 69,00 
... 39,00 

Paradise w/256k..., 

Paradise w/512k. 

... 69,00 
... 89,00 

Cardinal w/256k . 

,112.00 

Cardinal w/512k.. 

, 149.00 

Cardinal w/IMB ... 

Enhanced-VGA 1280 x 1024 

185.00 


(XGA)....... 215.00 

32k color w/software (ROM) 5900 
CEG Chip w/software ............. 69.00 


MONITORS 


KFC 

14" Super VGA 28 DP 

1024x768_$334.00 

14" Super VGA 39 DP 

1024x768_ 285.00 

14” SuperVGA .28 DP 

Non-interlaced_370.00 

14” Multisync 28 DP 380.00 


IT SuperVGA_CALL 

IDENTITY 

14" S-VGA .28 DP_$335.00 

14" S VGA .41 DP .. 280.00 

14" VGA .31 DP.295.00 

14" VGA .41 DP.249.00 

AOC 

14" Super VGA 28 DP.$348.00 

14" VGA .31 DP.295.00 

14" VGA Mono. 135.00 

PACKARD BELL 

14" S-VGA 28 DP.$355.00 

14" S-VGA .39 DP_275.00 

14" VGA 39 DP_255.00 


DATA TRANSFER 


WE CARRY A COMPLETE 
UNE OF CABLES 

AND ACCESSORIES 

_ 




Printer cable 6 Ft. 

.$5.50 

Printer cable 10 Ft.. 

.. 7.00 

Printer cable 15 P't_ 

_13,00 

Printer cable 25 Ft.. 

.25,00 

Printer cable 50 Ft.. 

.35.00 


NETWORKING 


16 Bit ARCNet card ..$108.00 

8 Bit ARCNet card ... 65.00 

ARCNet 3 port active hub ... 173.00 
ARCNet 4 port passive hub „. 10.00 
16 Bit ETHERNet card ........ 156.00 

3 Bit ETHERNet card ..138.00 

C-NET ARCNet pocket adpt 210.00 
C-NET ETHERNet pocket 275.00 
3Com Ether Lin k IT 3C503 CALL 
3Com Ether Link + 3C505 CALL 
3Com Ether link 16 3C507 CALL 


POWER BACKUP and 
SURGE PROTECTION 


Leadman 550VA. 

..$299.00 

w/Novell interface. 

.39.00 

Leadman 11Q0VA. 

,.,,599,00 

American Power Backup. 

.... CALL 

Pan am ax MAX4 Surge. 

.59.00 

Pan am ax MAX6 Surge. 

.69.00 

Fanamax SUPERMAX. 

.... 109.00 

QVS 6 outlet surge.. 

.20.00 


STORAGE DEVICES 

BARD DRIVES 

SEAGATE 


WESTERN DIGITAL 

MAXTOR 


(Call for price & product availability) 

FLOPPY DRIVES 

TAPP 1 2MR 

... $69.00 
. 69.00 

TRAC 1.44 MB. 

TEAC 2.88MB .... 

.... 125.00 

Toshiba 360 ... 

.... 79.00 

Toshiba 12MB.... 

..... 75.00 

Toshiba 1.44MB. 

.... 69.00 

TAPE BAGKU 

Irwin 120MB Accutrak. 

. $210.00 

Irwin 250MB Accutrak 

...275.00 

Irwin 120 External Plus. 

...365.00 

Irwin 250 External Plus_ 

...445.00 

Identity 120/250 Internal 

...255.00 

Identity 120/250 External .. 

...375.00 

PRINTERS 

IBM/Lexmark 9-pin narrow 

SCALL 

IBM/Lexmark 9-pin wide 

... CALL 

IBM/Lexmark 24-pin narrow.. CALL 

IBM/Lexmark 24-pin wide.... 

,«.♦ CALL 

IBM/Lexmark Laser 5 ppm ... 

CALL 

EBM/Lexmark I^ser 6 ppm ... 

CALL 

IBM/Lexmark Laser 10 ppm . 

...CALL 

PANASONIC.... 

... CALL 

STAR Micronics ____ 

...CALL 

MISC. 

k_- - — •• ~■- -■ - - : ^ 


Media Vision Thunde rboard $ 154.00 

Pro-Audio Spectrum.355,00 

TRAX midi board ..139.00 

Navstar PC interface.CALL 

DRAFIX Windows CAD ..... 595.00 

DRAFIX ULTRA 4.0.. 350.00 

ULTRA 386 Upgrade ........... 175,00 

DRAFIX QwkStart.. 119.00 


Additional C4C ONE products 

PLOTTERS - DIGITIZING TABLETS - MICE - MEMORY PRODUCTS AND UPGRADES - BATTERIES 
KEYBOARDS - CASES - POWER SUPPUES - CD ROM DRIVES - MULTIMEDIA BOARDS 
TOSHIBA COPIERS - FAX MACHINES - TERMINALS - MATH CO PROCESSORS 

Prices and availability subject to change according to market conditions, and without notice! 

Not responsible for typographical errors. All returns must be in orignal packaging. 

Sales 800-524’100S Fax orders SOS-778-1887 Tech s up po r t 508*778*1897 


CAD 0NE COMPUTER DESIGN, Inc. 


We accept MASTERCARD, VISA No service 

270 Communication Way #4D 


charge. Sorry, no AMEX or C.O.D. 

Hyanni^ MA 02601 


(WjrJ CHECKS and M.O. WELCOME 

Phone (508) 778-1895 


Products may be subject to a 20% 

Fax (508) 778-1887 


restocking fee. No returns after 30 days 


Badness hoars: Monday - Friday 9 AM. to 8 P.M. Saturday 9 A.M. to 5 P.M. Eastern Standard Tine 


Circle 162 on Inquiry Card. 
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Circle 1 S3 on Inquiry Cord (RESELLERS' 164). 


Sending Your Computer to Medical 
School ■■■■> Helps You Stay Healthy! 

Is that indigestion... or a heart attack? Doctor Schueler's Home 
Medical Advisor gives you an enormous amount of accurate medical 
information with a few keystrokes. Developed by Board Certified Emer¬ 
gency Physicians and currently used in doctors 1 offices. 

The Symptom File's Question and answerformat generatesover 600 
illustrations and 450 diagnoses. 

The Disease File gives info about the symptoms and treatmentof over 
450 diseases. Know EXACTLY which specialist treats your problem. 

Learn how to treat over 130 injuries with the Iniurv File, everything 
from frostbite to ankle sprains. 

identify and leam the side effects of over 800 prescription and over- 
the-counter drugs with the Drug File. 

Included are a Test File of medical tests and a Poison File listing 
household ingestions—great for mothers with toddlers. Registered users 
wilt be eligible for updates at a cost of five dollars, so YOUR medical 
encyclopedia NEVER goes out of date. Call now. This indispensable 
reference tool prints medical information for family and friends and makes 
learning FUN! 

Manufacturer's suggested price: $99.95 

Introductory offer: $ 69.95 512K RAM EGA/VGA 

Same Day Shtpplngl IBM & Compat. 

See your software dealer or call 1-800-788-2099 

PIXEL PERFECT, INC. 

10460 S. Tropical Tr., Merritt Island, FL 329S2 


_ 

" \ 


am Menu 


SYHPT0M FILE 
DISEASE FILE 
injury FILE 
POISON FILE 

test nit 

Rx-DAUB FILE 
AOTRML FILE 


Press F-5 to choose d FILE, 
Press F-l for help. 


Do you have any 2 of ihe 
foUouing 7 

* pinkish or red urine 
t sudden unset of “sharp 1 ' 
excruciating one-sided 
back or flank pain 
i a history lor kidney 
stones mth similar pain 
t paanq and toving about, 
unable to find a 
conIor table position 




AMT INTERNATIONAL .SKSe 

(408) 432-0552 • (408) 432-1790 Fax: (408) 944-9801 


DegfcPro E. 

l MB 118181-001 . 8125.00 

4MB 113132-001 . 8330.00 

Dettfro2MM,3&0Nirtd SAGS* 

2MB 118689-001 . $200,00 

4MB 118090-001 .. 8545.00 

0e*tfm3WS 

1MB 113646-001 ..8125.00 

4MB 112534-001 . 5315.00 

OuskPro 306-33.186-33 6 ByslemPro 

2MB 115144-001 . *200.00 


If 

Bum- 206, Worimitlon 

512K Krt50051 0-010-859-00 

2MB Kit 500510-002 . *150.00 

Premium 3fltH6/ZDC 

iMflKft 500610-007™..*95,00 

4MB Kit 500510-008 .8275,00 

Premium 300-20 

IMS Kit 500510-OQQ ... .8150.00 

4M0 KH 500510-004 . $350.00 

0rev<v-3MSX 

4MB Kit 500510-008 - $369-00 

Premi um 380-8X^5/33 % 486 25 

1M8 500718-002 . SB0.00 


HEWLETT-PACKARD MEMORY 


Yidri 03/168 

1MB 01 54 DA .$112.00 

4MB D1542A .$325.00 


2393 QUME DRIVE, 
SAN JOSE, CA 95131 


ftetre QS/20PC, RS/25PC nut 200 

1MB 01640A .„. $126.00 

4MB 01B42A... .. 8365.00 

Veetre 406PC 

1MB D2150A .-. $115.00 

4MB D215TA .. $390.00 

mm \ m 


Models 30-256. Exp. Board 1497259 

512 K Kit 30F534S....$54.00 

2.MB Kll 30F5360.$175,00 

Moduli TD-EB1/121 , 55SX, G55X 

1MB G450603. $95.00 

Model) 70-E617121, SOI, 55SX.653X 
SMB 6450604 .8179 00 

Models 3G8X. 0BSX 34F3077 A 34F3011 

4MB 34F2333-S370-D0 

Models 7 0-A21 

2M6 6450608... .....$150.00 

Models 40-141 

1MB 5450375.. $145-00 

Models (0-111311 
2MB 6450379........ $220.00 

All Models 70 and 66 

2-8MB w.’EM 64506Q5 _8409.00 

2-1 4MB w/2M 84F3Q77 . $500.00 

2-16MH W/4M 34f3077. $925.00 

Models SC, 502.55 SX&flO 
2-&MB 1497259..._SS99.IM 

(BBiil 

Newlett-Padunf Laser Jet IIP, III A HID 

1MB 33474B . 5110.00 


2MB 33475B . $150.00 

4MB 33477B . $215,00 

Hewlntl-Fackaind Lilli Jet IIP MD 


1MB 

33443B .. 

,..$110.00 

2MB 

33444B . 

...$150.00 

4MB 

33445B . 

... $215,00 

IBM Laser 4010 end 40101 


2MB 

1039137 

... $369,00 

3.5MB 

1036S75 . 

...,$469.00 

Canon LBP-81), 8llfl, WIT 


2MB 

$63-1800 ... 

.... $225.00 

4MB 

Pari tm ... 

....$439.00 


LAPTOP AND PORTABLE 
MEMORY 


TOSHIBA MEMORY 

1MB Model 1000SE/XE . $265.00 

2 MB Model 10005E/XE . ,.,$325,00 

2MB Model T1200KB „„„. 8230.00 

2MB Model 11 GOO . $230,00 

2MB Model T3100C. $170,00 

2MB Model TBtQOSX ~. H . $175.00 

4MB Model T3100SX . ..,..$395.00 

3MB Model T320DSX. . $175.00 

4MB Model T82005X .. $395.00 

2M B Model 5100 . $215.00 

2MB Model 15200.78500 . $185.00 

BMB Model T5200.T85W ... $950.00 

ZENITH MEMORY 

1MB SuparSmn.286 8 266E$199.00 
SMB SuperSpon 286 £ 266E 8350.00 
2M B $ uperBport SX/Alpha ... $350.00 
4M B SuperSpflrt SX/Bda ..... $350.00 


COMPAQ MEMORY 

1 MB Portable LT€ 286 .$175.00 

2MB Portable LTE2B6.. .$225,00 

1MB SLT-20&.$225.00 

4MB SLT-2BS .. $775.00 

NEC MEMORY 

1MB Prospeed 286.,.$270,00 

2MB Prospeed BBS .$450.00 


ZENITH MEMORY 


Zenith Z 388/20/25^3 A 33E 

1MB ZA36/38O0ME .$100.00 

4MB ZA380OMK ..$525,00 

Zenith Z-306/ZQ/2O/Z5 & 33 

2MB 2A3600MG .$199.00 

Zenith Z-306SX 

2MB Z -605-1 - $225.00 

INTEL 

0087-5 ._.E70.Q0 

3087-2 8MHz.570,00 

B 087-1 10MH? .$135.00 

60287-6 6MN....$79,00 

00287-8 6MHz.S79.Q0 

B02S7XL m OMH?. S09.QO 

B0287CTL12MH2 (Laptop) .59900 

B02B7-H] 10MHz .539,00 

0OC287-1212MHZ. SI09.00 

803B7SK-16.-.S129.0O 

303B7SX-20.S135.00 

8Q3B7QX-20.-.SI 40.00 

9O70K-25.Si 8500 

903B7GX-3Q.Si 95.00 


DRAM DRAM DRAM 


OFMMIMGXI ORAM I4KI DRAM 04X4 DRAM Z5BX4 AAA 200(1-06 3.00 

1 MGXH20NS .. I6.H 4164-150.,*2.00 4+&4-15-$150 ttttM20H* 1.99 2SBM-120NS .tf.M AAA 2800-07........... 1.25 

1 MGXMWNX 5.25 4164-120--2.50 4404-12-1.89 256X1-1 DONS.100 256X4-1MKS_5.56 AAA 20OIHD.. 4.50 

JH'ff! !-S -11 “-- - :2 - n 4464-tfl -- 2.50 25EXI-80BS _ 2-25 25&5H-BONS.. 5.75 1H-W BH*-35.W 

“g —|2 .. 3 00 DRAM 25BXI - 256XI-ETAIIE COL 1X4-S0STT ZiPP. 39.00 

1 MSXl-BONX TiM 25flJfH50«S _ ' *1 79 256XI-6We_3.99 # 12 Sai*-lO_ SE. 9 Q 1X4-70SHZIP?.39.00 


&D3B7EM.. $195.00 

WEITEK 

31 67-20 20MHz . $300.00 

3167-25 25MHr . $450.00 

3167-33 33MHz . $500.00 

41 67-25 MHl ... $600.00 

4167-33M1I;. $700.00 

CYRIX 

SC874I-- 

8W0M0. . 7500 

0C297-12..,..3600 

BCJOT-2Q.. BSddO 

30367^--- . ....*15800 

BC3fl7-J& . $156.90 

flCafl7-U_ ...SI 75.00 

I IT 

8C87-8. _„I69jQ0 

SC2B7-19_ $73.00 

80287-12.._ $89.00 

BC287-2D . $93.00 

SC387-2D . $175.00 

BC387-25. $175.00 

8C307-33...... £200 00 

AMO 

80C2&7-10 . $89.00 

60C2&7-T2 . 1110.00 


SIMM MODULES 


IBM TYPE 
toivoatorsim 


4Mx9-8D.. 


.$145 00 

4HX9-70. 


145IW 

iM.*g-eo. .. 


. M.W 

... id 60 

IMxS-lD. 


IMuB-SD. 


.4(1 flO 

1M)t9’7D. 


.40.00 

256x9-70. 


J2j0C 

256x9-10. 


.10.00 

256x9-80. 


.11.00 

256x9-60. 


.12.00 


APPLE-MAC 


lMxB-70 


..... $50.00 

1MX0-1O.. 


.$40-00 

IMxB-BD .... 
4x8-80. 


.$45.00 

..$190.00 
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The Only Thing More Reliable 
Than Our Products 
Is Our Customer Service. 



e may carry the 
widest selection of 
the most dependable 
products in the industry but 
it's our customer service that 
sets us apart. And when you 
want to upgrade your com¬ 
puter. that's important. 

At Universal, we’re knowl¬ 
edgeable about all of our 
products. So we'll be able to 
help you figure out what you 
need and how to install it. 
And we’ll do it in a way 



ORCHID 


EXPANSION BOARDS 


Orchid Technology 

RamquM 16/32 

OK $229 2MB $329 

2-8MB for PS/2 50/55/60/70/80 

Kamquest 8/16 OK$149 2MB $245 

BOCA Research 

Bocaram Al Plus 

OK SI 19 2MB $199 2-BMB UM 4.0 ATs 
Bocaram AT/IO PUs 
QKSIS? 2MB $257 tip U) 4MB 
w/ser & par ports 

Bocaram 2 for PS/2's OKS159 2MB $259 
Bocaram XT-PS/2 301 MB $159 

AST Research 

6pak 286 OK $ 100 2M B $209 
Rampage Rub 286 OK $239 2MB $309 
tip to 8MB for AT UM 4.0 
Pastrani2B61MB $279 
Cupid 32 OK $250 

Intel 

Above Board Plus 8 w/2MB $499 


VIDEO GRAPHICS CARDS 


ATI 

8514 Ultra 5I2K PS/2 or ISA BUS $468 
Graphics Ultra 512K& mouse $565 
Graphics Vantage */512K $390 
NEW!! VGA Stereo XL w/1 MB $375 
VGA Wander XL 1MB w/moose S239 

Orchid Technology 

Katirenittil t280 w/IMB & Sierra $309 
Prodesigner IIS 5I2KS2291MB $280 
Prodesigner IIMC for PS/21 MB $399 


that'll be very understand¬ 
able. 

We'll help you In other 
ways, too. 

Our prices are very com¬ 
petitive. And every product is 
checked for quality before it's 
shipped. Plus, you can have 
your order sent same day. 
overnight or whatever way 
you want. 

And after you receive your 
order, you won't have any¬ 
thing to worry about either. 


Because everything we sell 
comes with a 5 year warranty, 
a 30 day. money back guaran¬ 
tee and is guaranteed to be 
compatible with your com¬ 
puter. So you’re covered , 
no matter what 
happens. 

Also, you can * 
always phone, -jinn 
fax or mail us 
with any questions 
regarding our com¬ 


pany or products. And we'll the way. 

^9j HhlnaM IBM inte* MfeMe ^s 


be happy to give you the 
information you want. 

Overall, no one else works 
with you as much as we do. 

So if you want to upgrade 
your computer and you 
need more than a 
product listing, call 
* Universal. Well 
mum 1 ' provide you with 
products and 
guaranteed service that'll help 
you every step of 



MSCARCH INC. 


BOCA Research 

BOCA Super VGA 5t2K $1391 MB $179 


PRINTER UPGRADES 


Hewlett Packard 

LaserieclIRlU. Ilia IMP 
1MB $69 2MB SI t9 4MB S199 
tescrjeUI. IID 

1MB $96 2MB $149 4MB $249 

Panasonic 4420 & 44501 

1 MB $109 2MB $149 4MB $249 
44501MB $179 4455 2MB $260 

Epson EPL 6000 & EPL 7000 

1 MB $129 2MB $9 514MB $255 

IBM 4019 &40I9E 

1 MB $115 2MB $ 145 3.5MB $200 

OKI 400.800,820,830.840 

1MB $119 2MB $160 4MB $219 

Canon 

U3P 4 2MB $229 LBP 8 2MB $119 


MEMORY CHIPS & MODULES 


DRAM 

1X1-70NS $5.25 256X4-80N8 $5.15 
1X1-80*3 $4.95 256X4-100NS $4.95 
256X1-80NS $1.99 256X1-120NS $1.75 
256X1-I0QNS S1.85256X1-150IC $1.50 
64X4-80NS $3.00 64X1-100NS $ 1.75 
64X4-IOONS $2.75 64X1-120NS $1.60 

SI MM/SIPP Modules 

4X9-7016 $199 4XD80NS $169 
1X9-70NS $491X9-80 $45 
1X9-ICONS $44 


MATH CO-PROCESSORS I COMPAQ UPGRADES 


ULSI 

US83C87-16.-25. -208-33 $199 
US83C87-I6SX $115 -20SX $139 
NewUS83C87-40$279 

Intel 

80387-16,-20,-25 S-33 $249 
80387-I6SX $139 -20SX $189 
80287-10 $89 80287XL $125 


IBM PS/2 UPGRADES 


IBM PS/2 Memory 

6450604 2MB MOD 502.55SX, 70 S99 
6450608 2MB MOD 70A21 $119 
34F2933 & 77 4MB PS/2 SIMM $209 
30F5360 2MB for 30-286 $99 
6450128 4MB MOD 90 8 95 $260 
64500022MB MOD 90&96 $129 
6450600 2-8MB MOD 50.50Z, 60 $350 
6450605 2-8MB MOD 70 & 80 $350 
34F3077 2-14MB MOD 70S 80 
w/2MB$355 

34F30! 14-I6MB MOD 70 & 80 
W/4MBS477 

Procom PS/2 Hard Drives 

Zero Slot 124MB MDL 50 $796 
124MB MDL 502.55SX. 70 $740 
200MB MDL50Z55SX. 70 $1065 

PS/2 Accelerators 

Wade] B0 & 60 Into! Snap-in 386 
386SX-20MHZ 5435 

Kingston 

SX-Now 386SX 20MH2 for 50.60.502 
& 30-286 $359 25MHZS459 


Compaq Deskpro 

Deskpro 386/20,25.20E. 25E & 336S 
4MB Module $27B 4MB expbnard $327 
Deskpro 386/33 486/25 Systcmpro 
2MB Module SI49 6 swM expt brd 
w/2MB $395 

I /3 height floppy disk drives 

1.44MB $1291.2MB $139 

Portable LTE 286 

1MB $99 2MB $169 4MB $449 

Portable LTE 386S/20 

I MB $209 4MB $469 

Portable 386/20 

I MB Upgrade kil $145 4MB exp/ext 
brd $375 

SIX' 2861MB $ 119 4MB $429 
SLT 3861MB $129 2MB $255 
4MB $435 


LAPTOP UPGRADES 


Toshiba 

T1200XE/SE, T1600, 13IOOE, T3100SX, 
13200SX. 75100.15200.2MB $119 
T3200SXC 2MB S159 4MB S329 
T1000SE/XE/LE S T2000SXI MB $119 
2MB $229 

TIOOOLE & T2000SX 4MB $429 
13l00SX.132O08X4MB$239 
13200 SMB $254 

Megahertz Laptop Modems 

2400 BD Internal $149 w/MNPS $210 
2400/9600 FAX/Modem w/MNP5 $367 


Same dap shipping by UPS, Federal 
Express or DHL Order worldwide by 
RQ.. CQD„ APO, FPO & credit card with 
n-o surcharge added. 20% restocking fee 
on all non-defective returns. 


800/678-8648 


UNIVERSAL 


VISA 


UNIVERSAL MEMORY PRODUCTS 

15451 Red hill h Suite E. Tustin, CA 926BG 
Phone: 714/258-2018 Fax: 714/258-2818 
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ULTIMA ELECTRONICS CORP . 

MAIN OFFICE 

9F. MO. 18. M .LEY 1. LAME 786, SEC. 4, PA TE ROAD. 
TAIPEI, TAIWAN, ROC TEL SB6-2-708&470 (REP.) 
FAX SB6-2-7B85867, 7B85B55 

USA BRANCH 

11SB ASTER AVENUE. SUITE A, SUNNYVALE, 

CA MOST. U-S.A. 

TEL: 406-24&62O6 FAX' 408 246-9207 


DENMARK 

UNrPRO SCANDINAVIA BIRKEMOSEVEJ 32, 6361 

HASSELAGER, DENMARK 

TEL- 4&062S606& FAX 4566206670 

HOLLAND 

SOECOMA COMPUTERS NED RV DOM MEL 5TR A AT. 
2UIQ 23-25 SSO^MA VELDHOVEN THE NETHERLANDS. 
TEL: 31-40-533615 FAX. 31-40-544535 


HUNGARY 

HUMAN soil Ele ctrwlcs Ltd, 

11-1143 Budapest, Angolu. 24 1b HUNGARY 
TEL: 361-1B3 3S3Q FAX: 381-1B3117W 

GERMANY 

ELITO ELECTRONIC GMBH NUMfiERGER 
STR. 41 8570 PEGNITZ/OFR GERMANY 
TEL: 0924115065 FAX: 09241/1500 


GERMANY 

R + P SUPERWAVE ELECTRONIC GMBH M. 
TON RICHTHOFEN SIR. IS, TOGO BERLIN 42 
TEL 0G0-760-040 FAX 030-786-4147 
TLX. 181419 BURY A 

R + P CGMPUTEH GMBH QU ERSTLCKEN 
3A. 2000 NORDERSTEDT. 

TEL: 040-524 50-3& FAX: 040-524.29-01 


three 


ARTEC PRODUCT LINE 

Flatbed Color Scanner . A40GOC 

Hand-Held color Scanner .. A256S 

Hand-Held OCR R/W Scanner .A400Z 

Serial Mouse. -AM30, AM25, AM24S, 

AM22. AM23 

Optical Serial Mouse .A20DI X 

Bus Mousei ATARI, COMMODORE 
AMIGA, NEC/EPSON 
MICROSOFT Muuse compatible 


ARTEC Products 


saveing the money 
& time for you 


* rile "SCAN Ki r PPD 
option for notebook PC 


use scanner 


See us at: v.pi - 
Cebit ’92 \ 

March 11 - 18 \ 

Booth No: Hall 8 \ 

LOG F27/2 


i—ALL IN ONE- 


Fax, Scanner, 


WHAT-YOU-PRINT-WII AT-YOU-FAX 

SEND faxes directly from any Windows 
application in the same format as if you would print 
it to LaserJet printer • 

RECEIVE faxes as files and print them to 
your LaserJet printer. 

SCAN full page documents, and save them as 
PCX, TIFF , MSP or BCX files . 

COPY documents on plain paper via LaserJet or 
directly on fax paper. 

Or turn off your PC and use ETFAX7 as a 

STAND-ALONE FAX MACHINE 


COMPEX INTERNATIONAL INC. 

312 Broadway Street Cambridge, MA 02139 USA 

(617)354-5045, FAX (617)864-9516 

AMEX,VISA, MASTER CARD, DINERS 


Printer, Copier 

$595 



1 - 800 - 626-8112 

Or call Get-a-Fax at 617-354-1133 from 
your fax machine, and ask for document #3011 


318 BYTE- FEBRUARY 1992 
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Accessories/Supplies • Add-In Boards 


Add-In Boards 


Pro-tecT Computer Products 

Pro-tecT,™ "The Keyboard Protector'* 

All computer keyboards are vulnerable, 
open to attack! Dust, food, liquid, spills, "A 
DISASTER WATTING TO HAPPEN, 1 * 

Pro-tecT Computer Products, the 
leader In Computer Protection, has 
designed a transparent, flexible, durable 
custom keyboard cover that remains in 
place during keyboard use! Highest Quality 
Keyboard Protector available on the market 
today, or full refund guaranteed] Available 
for most popular keyboard makes and 
models. When ordering always specify 
keyboard make and model. List $24,35. 
Toll-free 1 “800-669-7739 
Fax 801-295-7786 

_ CeBIT Booth A4 USA#6 _ 

Circle 224 (RESELLERS; 225) on Inquiry Cord. 


Pro-tecT. 


The Keyboard Protector*' 



Distributors wanted 



POS-EQUIPMENT 

Printers • Displays • Scanners • Drawers 
PC Card which turns your PC into a POS Terminal 


dietrich 

SINCE 1928 


Zaehringerstr. 326 
D-780Q Freiburg 
Germany 

Phone 49-761-552719 0 54915 
FAX 49-761-5 68 81 
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f 

LOW COST 
Interface & Data 
Acquisition/ 
Control Cards for 
PC/XT/AT 


IEEE-488 Card [PC488A/C 

:].$145/295 


* Includes DOS Device Driver & Sample Comm, program 

* PC488C card contains Built-In Bus Analyzer hardware & software 


RS-485/422 Card [PC485A/B] ...$125/175 


* Serial Async. Comm up to 4,000 ft; 2 or 4 wires; NS16450 

* PC485B card has 2 Independent channels (UARTs); Coml-4 

* Protected vers, uses trans, volt supress, & auto reset fuses 

* High speed AF version (256KB) - $165; All include software 

Digital I/O & Counter [PCL720]....$175 

* 32 Digital Input / Output Channels, 3 channel programmable 
counter/ timer; User-configurable clock source; Breadboard area 

12BIT A/D/A Digit. I/O [PCL711s] ....$295 

* B sinp^le-ended Anlg IN, 2 Anlg OUT; AD574; Conv. time 25pis 

* 16 Digital Input/Output channels; Wiring Terminal Board incL 

12Bit A/D/A & Counter [PCL812].$395 


* 16 single-ended Anlg IN, 2 Anlg OUT; AD574; Conv. time 25ps 
■ ± 10V, ± 5V, ± IV; Programmable counter/timer (8254) 

• DMA and interrupt capability; Utility softwar for Basic ind. 

Call for more Information, MC/VISA/AMEX 



750 N. Pastoria Ave. Sunnyvale, CA 94086 USA 
Tel: (408) 730-5511 Fax; (408) 730-5521 
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SALES/MARKETING • CUSTOMER SUPPORT 
PUBLIC INFORMATION • 900 NUMBERS 


YOUR 24-H0UR SALES ASSISTANT 



% lllW VOICE 

SELECT POCUiU* 1 * 




^OCUHEJiTS AT m* 





lt . - rti , ,,. 

* ‘ : F - ° 


ADD* ON 


O/iA m WT* BOBOFAXEZ.$995 

800-292-777 1 America^ 

HOBOFAX DEMO Uht 0QB 925 ?SM {jOBDFAX...$2,995 AM tKIWA^ 
MuIIHi 10,two trail PC M 


433 H. MATHILDA AVE. * SUNNYVALE, CAS40SE - (4®B| 745-159Q - FAX (408} 746-1593 
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ROMDKK 


DISK AND DRIVE 
EMULATORS 



New PCE/2-SR 
SRAM Emulator 


* Multiple models, EPROM, flash, battery-backed 
SRAM technologies 

* Capacities from I80K to 14MB, single and dual disk 
emulation under MS DOS 

* Autobooting - On-board programming 

CURTIS, INC. 2837 No. Fairview Av*. * Sl Paul, MN 55113 

MS DOS is el trademark of Miciwsuft 612/631 -9512 FAX 612/631 -9508 


Circle 193 on Inquiry Cord. 


VOICE MASTER KEY® SYSTEM II 

VOICE RECOGNITION & SPEECH RESPONSE 
FOR IBM PC/XT/AT/386, PS/2, LAPTOPS, COMPATIBLES 


VOICE MASTER KEY 
aivofc iwc, 

TQUIK. 



FOR PRODUCTIVITY, PRESENTATIONS, SOFTWARE DESIGN, 
ENTERTAINMENT, LANGUAGE TRAINING, EDUCATION, MORE.,, 

SPEECH/SOUND RECORDING AND PLAYBACK. Desktop Audio sound 
editing allows you to create custom sound applications. Variable sample rate (to 20 KHz) and 
compression levels. A tour-voice music synthesizer is included also I 

VOICE RECOGNITION TSF utility allows you to add voice command keyboard 
macros to your CAD, desktop publishing, word processing, spread sheet,, or entertainment 
programs. Up to 64 voice commands in RAM at once—more from disk. 

HARDWARE SYSTEM contains built-in speaker with separate volume and tone 
controls, external speaker and headphone Jacks. Enclosure made of sturdy vinyl-clad steel. 
Attaches to parallel printer port without affecting normal printer operation [U.S, Patent 
4,812,847), Headset microphone, printer cable. 9 volt AC adapter (110 volt IfliCSA listed), 
and comprehensive user manual Included. 

QUALITY THROUGHOUT. MADE IN USA. ONLY $219.95 
ORDER HOTLINE: (503) 342-1271 MON-FRI, 6 AM TO 5 PM PST 
VIsa/MasterCard, company checks, money orders, CODs {with prior approval) 
accepted Personal checks subject to 3 week stripping delay. Specify computer type 
when ordering. Arid $5 shipping charge for delivery in USA and Canada. Foreign 
inquiries contact Covox for C&F/CIF quotes. OEM configurations available, 

30 DAY MONEY BACK GUARANTEE IF NOT COMPLETELY SATISFIED. 

CALL OR WRITE FOR FREE PRODUCT 
COVOX me* CATALOG tel (503) 342-1271 
«MConors,™.. FAX (503) 342-1283 

Eugene, Oregon &74D2 BBS (503} 342-4135 
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HARDWARE SHOWCASE 


























































HARDWARE SHOWCASE 


Add-In Boards * Comunicatms/Mworking • Computer Systems 


Computer Systems 



Fastest ESDI Performance 
for the Fewest $$$$ Spent 

AT compatible with 64K cache 

Ccmptetss ESDI command In 25 microseconds 

Power sequenting/Spare sector 

Programmable drive split & head/cylirtder skew 

1:1 interleave/56-blt ECC 

Onboard BIOS with color EDIT windows 

Supports: 

10, 15,20 ft 24 MHz ESDI drives 
NOVELL, DOS, Xenix, Unix ft OS2 
Floppy drives ft 3rd tape drive 
Up to 2 GByte per drive under DOS 
Duplexing & mirroring under NOVELL 
258 bytes/sector HP drives (MH-1166) 

512 bytes/sector drives (MG-1165) 


Maple Systems, Inc. 

2380 Qume Dr Suite B 
San Jose, CA 95131 


408 456-0355 FAX 408 456-0356 


ROM Based AT Systems 

• Run DOS from ROM 

• PC code compatible 

• Large memory space 

• NEC V53 uP' 

• Passive backplanes 


Single Board Computer 

cr cc c. 

EL CC CL 

C TL.CCZZT L 
303-444-7737 

Fax 303-786-9983 
655 Hawthorn Ave, t Boulder CO 80304 


KS6: NEC V53 uF(286eq). 5 Serial. 2 
Par,, Clock, Watchdog, Max: 4M 
Ham. 2M Rom, 512K Sram. $399-q1 
oem 

K53: V40 uF. 3 Serial, 2 Par,, Clock, 
Flop, Keyboard, Max: 512K Ram, 

512K Rom, 384K Srani. $249 ql oem 

Easy steps to bum cade and DOS in 
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PCSS-8I 
Intelligent 
Serial Coprocessor 

■ On board processor handles serial 
communication tasks. 

■ 32K-128K Dynamemory. 

■ Eight ports per board. 

■ High performance - low cost! 

■ DOS, SCO XENIX, SCO UNIX drivers included. 

To order call toll-free I-800-282-GTEK<4835) 



Development Hardware & Software 
T r (X® P.O.Box2310, 

I G IV Bay St Louis, MS 39521-2310 U.S.A. 

Mississippi <& Technical Support (601) 467-804S * Fax: (601) 467-0935 


Rackmount Solutions 


RACKMOUNT COMPONENTS - GTY 25 PRICING 


Rackmount Chassis 1S“x7VIF 

$183 

Rackmount VGA Monitors 

$531 

Rackmount Monitor Shatf 

$113 

Rackmount Keyboard Shelf 

$80 


RACKMOUNT PLATFO RMS - Oty 1 Pricing 
RMS286-12 1549 RMS386-33 SI 095 

RMS3S6SX-16 $795 RMS4SB-33 $1695 

Sysla m Platforms include T Rackmount Chassis, 
200W Power Supply, Motherboard, TOMB Mnmory, 
IDE, FDC, 2-Ser, Par, 1,2MB or 1.44MB Floppy Disk 
Drive, 1 Veat Warranty 

RACKMOUNT CHASSIS -15 Models up to 20 Board Slots 
SLOT CPU BOARDS - 486, 386. 386SX. 266 
RACKMOUNT MONITORS - Soper VGA and Monochrome 
RACKMOUNT CABINET - Modular Irorti 21* to MT high 



raw M/UIEY 

TECH NOl OC Y iNC 


2468 Armstrong Street 

Livermore CA 94550 

(510) 447-2030 FAX: (510) 447-4559 
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mot 


Let Powerline transform your PC/XT/AT/386 
into a jmiltNine vetaproceasing command^ 
center. Have youPflomputer intelligently 
process your sates. Inquiries and mes¬ 
sages, Complete package. 
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THE $99.95 
EMBEDDED 
EDUCATION 

Learn how to program tint) interface at the 
machine level with the PRIMER 
TRAINER The 8085-based PRIMER 
TRAINER comes complete with a Monitor OS, digital I/O, A/D, D/A Umer, 
speaker, display and keypad. Tie 75-page Self-Instruction manual takes you from 
binary number systems to processing interrupts, lo interfacing temperature 
sensors. Start programming with machine language, then move on to Assembler, 
and then continue on with multi-tasking BASIC or Forth compilers. Ideally suited 
to beginners as well as advanced high-level programmers. EMAC micro training 
systems start at $99,95, quantity 10, for the PRIMER kit 



cFTIAC 


618-529-4525 Fax; 618457-0110 
IRC. P.O. Box 2042, Carbondale 1L 62902 


50 MHz 80486 ISA/EISA 24 MIPS 



ISA SYSTEM BOARD 


MODEL 

CACHE MIPS 

OK 

4M 

400/50 

64K 

24.0 

CALL 

CALL 

486/33 

64K 

15.2 

1195 

1395 

486/20 

64K 

112 

1095 

1295 

486/20SX 

64K 

9.0 

895 

1095 

386/40 

64K 

9.0 

695 

095 

386/33 

64K 

B.3 

625 

025 



■ Latest Intel 3S6/2QSL Chip Set 

* intelligent Power Management 

■ Total Weight 4.0 IPs. 

- 2 Mb of FIAM (Max 0 Mb) 

* 0/16/64 KB Smart Cacha Architectum 

- Crisp 640X400 VGA Display 

* 1.44 Floppy Disk 

- Whisper Quiet 40 MB Hard Disk 
60760 Mb Optional 

* 1 Serial, 1 Parallel Port 

- SO Key Keyboard with Full 101 Key 
Emulation 

- J-Key Mouse Design 
*3 Hours Battery Pack 

* FCC Class B Pending 

TECHNOLOGY POWER ENT., INC. 


FEATURES 

* 64/256K Write Back Cache 

* Burst Mode Design 

* Shadow HAM on Video & BIOS 

* 64MB 32 Bit Memory Expansion 

* Baby-size with Eight Expansion Slots 

* UNIX, OS/2 & Novell 100% Compatible 

* One Year Full Warranty 

* Made In the USA 


Complete Desktop System with 1 .2 MS Floppy 
HD/Floppy Controller, 101 Keyboard and 
4MB Memory 


MODEL 

BASE 

MONO 

VGA 

486/50 

CALL 

CALL 

CALL 

486/03 

1795 

1970 

2245 

486/25 

1695 

1870 

2145 

4S6/20SX 

1495 

1670 

1945 

386/40 

1295 

1470 

1745 

386/33 

1225 

1400 

1675 


‘FCC, UL ft CSA Available 
‘Tower-Add $200 Hard Drive Available 


386SX with IDE/2S/1P 


BOARD 

3B6SX-16....230 

386SX-20....269 

386SX-25......289 


BARE BONE SVSTEM UUFCC B 


386SX-16.......„.„370 

366SX-20....,.,...409 

306SX-25...429 


HARD DRIVE 


QUANTUM IDE 52MB„,.,... ..,215 

QUANTUM IDE 105MB. 339 

QUANTUM IDE 200MB..,,,....699 


47273 Fremont Blvd.. Fremont, CA 94538 
Tel: 51IF623-3818 FAX: 51G-623-3B40 
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Data Acquisition • Disk & Optical Drives 


Fax Boards/Machines • Keyboards • Memory/Chips/Upgrades 


NEW. FREE 288 PAGE DATA ACQUISITION & CONTROL 
CATALOG/REFERENCE GUIDE FOR IBM PC/XT/AT. PS2. MICROCHANNEL 



* A/D BOARDS 

* SIGNAL CONDITIONING 

• COMMUNICATION 

* INDUSTRIAL CONTROL 

• PC INSTRUMENTS 

• SCIENTIFIC SOFTWARE 

METRABYTE 


SEND TODAY FDR (DOR FREE 218 PAGE KEIMEV METRABTIE CATALOG 
140 Myles Sian sit BM. liwtii.MA D2T80Te!:[50BI38R-3BDII TU:$03BB9 F»;|SGtlBBR-Dt7S 
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The Intelligent Solution For Data Acquisition 



ANALOG I/O 
DIGITAL 1/0 

• InputH tv 235K sample per second 

* Outputs to 250K samples per second 
FFT and FlR'filtenng 

Digital Signal Processing at 10 MIPS 
16 MHz CPU with DRAM to 5I2K 


20 MHz DSP with SRAM to 96K 
L>APL™ Operating System 
* lOO* stuirtHTtf commands 

Microstar 


Laboratories;/ 


Send for FREE catalog. 

Or call us at {206) 453-2345 


2265116th Avenue NE 
Bellevue. WA 98004 
FAX (206) 453-3199 
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Instrument Control and Data Acquisition 



IEEMB8 and 
VXlbus Control, 
Data Acquisition, 
and Analysis 


Free 1992 catalog Instrumentation 
products for PCs* workstations, and 
more. Features IEEE-483.2 interfaces 
and software, plug-in data acquisition 
boards, VXIbus controllers, DSP 
hardware and software, and signal 
conditioning accessories. Application 
software for complete acquisition, 
analysis, and presentation of data, 
including graphical interfaces. 
Application tutorials and training 
classes also detailed. 


512-794-0100 FAX: 512-794-8411 
1-800-433-3488 (U.S, & Canada) 


National Instruments, 6504 Bridge Point Parkway, Austin TX 78730 
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NEW 


SHARE A SIGEN 250MB PORTABLE 
TAPE BACKUP & REDUCE COSTAJSER 


NEW 


No controller card required Connects to parallel pert. Installs in less than 3 minutes. 
Great for Laptops. 9-5 MB/rrirt transfer rata. 

Capacity 


60/100 MB 1/4* cartridge 
250/500 MB 1/4" cartridge 
DAT 


1200/2000 MB 4mm DA 



Supports 

DOS, OS/2 
Novell 286, 386 
Unix, Xenix 


Industry standard SYTGS Plus 
software and Tor file server based 
NLM and VAP Tapeware. 



5/GfA 

Phone (408) 737-8904 • Fax (408) 737-3910 



FAX-O-MATIC™ 
plain paper fax 
solution 


A receive-anly fax which 
prints out incoming faxes 


on plain paper through a laser printer or inkjet printer. 
512K memory saves to 30 pages. Prints at 150 dpi or 
300 dpi. Scales to receive legal or A4 European size 
paper. 2-year warranty. 60-day money-back guarantee. 

$399 


M 


I WEEK; 

ANALYSTS CHBICe 


TALL TREE SYSTEMS 

2565 E. Bayshore Road. Palo Alto. CA 94303 
(415) 493-1980 Phone (415) 493-7639 Fax 
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CUSTOM KEYBOARD PRODUCTS 


• Custom Key Imprinting—all brands I 

• Custom Colored keys for IBM® DEC® 
Wyse® Key Tronic® Cherry 1 , and morel 

• Full color keyboard templates made to 
your exact specifications. 

• Custom and stock keytop label kits for 
software support &. languages. 

• Custom membrane &, ftdl-tmvel keyboands. 

• Express turnaround services. 

• A total line of keyboard enhancements. 

CUSTOM HOTLINE 

from the leader in Key top fan nations™ 




CORPORATION 


800 937-1337 

P.Q Box 230 • Dept. BYTE 
Cornville, AZ 86325 

602 634-7515 

FAX 602 634-4620 




ICS PROMPT DEUVERY!11 Same da v shipping (usually) 


Quantity one prices shown for December 22 r 1991 
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Memory for aim os! ALL computers 


r 

DYNAMIC RAM 

EPROM 


4M Board ter hp LJ'& w.2M0 £125.00 

27C4001 512KS& 150 ns £26.00 

SIMM 

4MxS 

B0 ns 

155.00 

D28FQ10 438K*e 150 ns 

24.00 

SIMM 

1M*9 

60 11* 

55.00 

27C10GO T 2 BKhB 150 ns 

10.00 

SIMM 

iMxU 

B0 ns 

44.00 

27C612 64 KxS 120 ns 

6.95 

4 Mbit 

4Mk1 

80 ns 

25.00 

2712B T6KX0 250 ns 

3.40 

4 Mbit 

1Mx4 

80 ns 

28.00 

STATIC RAM 


1 Mbit 

IMxl 

BO ns 

4.56 

1 Mbit 12SKx9 Pseudo 

12.50 

41258 

Z5ftKi1 

ftOns 

ISO 

62256LP 32Kk 0 lOOnS 

5.90 

41256 

256KX1 

100 ns 

1.75 

| Sat. del, on Fed-Ex orders received by: | 

44256 

25Wk4 

B0 ns 

5~25 

Th: S-2 1-4 lbs $6.25 Fr: P-1 1 lb *17.00 

l 4464 

MKx4 

100 ns 

1.50 

FED-EX COD *45.00 

_ A 


u OPEN G A DAYS. 7:30 AM-B:O0PM * SHIP VIA FED-EX ON SAT. £ 


MICROPROCESSORS UNLIMITED, INC- 

24 f OOO S. Peoria Ave.. Beggs, OK 74421 

WlasterCarcd/VISA or UPS CASH COD * No mmtntim order lQ1 1 

Si lor packing material SJupping and Insurance axtra. 1 u / ' T'JVN 
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LAPTOP MEMORY 


UPGRADES FOR ALL POPULAR MANUFACTURERS, INCLUDING: 


• Toshiba 

• Epson 

■ Panasonic 

■ IBM 


• Compaq 

• Hewlett Packard 
■ Sanyo 

• Leading Edge 


■ NEC 

■ Packard Bell 

■ AT&T 

■ Sharp 


• Zenith 
■AST 

• Everex 

■ Bondweil 


• Texas Instruments 

The 


MEMORY 


|Depot 


"Your stop for memory upgrades’ 

All Products Covered By Manufatiurers's Limited Lifetime Warranty. 
Guaranteed 100% Compatibility. We accept VISA, Mastercard. C.O.D. and P.O.'s 


Call Now For Current Prices! 800-237-2447 


Circle 218 an Inquiry Card* Circle 227 on Inquiry Card* 




HARDWARE SHOWCASE 































































HARDWARE SHOWCASE 


Modems/Multiplexors • Multimedia 


Multimedia • Programmable Hardware 










RSComfuoww 


Hardware for IBM PC/AT, Micro Channel 
5un r Macintosh, DEC, and NeXT. 

Software for DOS, Windows, UNIX, VMS, 
menu- and icon-driven envirg n merits- 

[ IEEE 488 extenders, analyzers, 

converters, analog I/O, and digital I/O, 

Call for your free IEEE catalog 


iOtech 


lOtech, Inc. • 21 6.439.4091 • Fax 21 6.439.4093 


IMAGING CA 


Video Framegrabbers for 
the XT/AT/386 

• Real time grab/display 

• Complete with software 
■ 60 & 50 Hz. Video 

• Quality since 1987! 

• Money back guarantee 


MODEL 1-800-292-1160 
-512/24 512x480x24 - New 
Full 24 bit color board, mult, in, 

24 bit RGB out ..,.,,..... $795 

-612 512x480x8 - Advanced 

grayscale board. Multi res/multi 
image, 4 inputs, in/out LUTS, 
dual ping-pong buffers, RGB 

out.. .$795 

-02 256x240x8 Workhorse 8 

bit grayscale. 2 inputs, 24 bit 

RGB out, cursor. .$495 

-03 256x240x6 Economy 6 bit 

version of -02 above.. $395 

MC/VISA/COD 


Control Vision 


Box 596 Plttfitmrg, K$ 66762 
316-231-6647 Fax: 231 -5616 


Circle 190 on Inquiry Card. 


Circle 188 on Inquiry Card. 


Circle 202 on Inquiry Card. 


erSound- 


Best Value! 
Easy To Use Too! 

Digital Audio Authoring 
Workstations $239 - $640 


Bin Nam* Pmhk't* [if 
C s Aiid Hr Eleitwd. 

Basic use 


GUI Editors from $-19 

Developers of 
our DLLs, Create Supersound, SoundBlaster, Covox, 
Disney Sounds; Import sound files from Mac, Amiga 

1BM-PC DOS DIGITAL AUDIO from $20 iHiip loin Printer Purl i 

USA Made High Quality,30 Day Money-Back Guarantee 


• LIKE HAVIWO A CASSETTE TAPE RECOftDEfl IN A PC. 

• Failnl, +nlei1 EdMora wtttl Hit (noil failure* tor Ihn print. * DOS Elfenrfai Utrilati . LlpTn IE MB Working Space. 

• stmpl* hlldAili 1 1 MrfTlMEft >nil»ll Jllun HD DMA fumpcii V Piugiimmar'i Lib-inxin Idi Popular Languagos. 

Product* by Silicon Shuck, >17611 Gtsllcwiod Drive, Nun Jus*. CA95129 
Ph:40a - 446 - 4521 FAX: 408 - 446 - 5196 

Tech. Inlo./Orders: 800 - 969-4411 Ask lor FREE PRODUCT CATALOG. 


lit Mr Km 11 Itxj^arr JHr"i. Iiw. TfliNJJjVJJ.SJSl KAX: ((MjWMlJ'J “ S™^fXSnralLnd». inJimiU .4Sin Skid. Lit 

Circle 214 on Inquiry Cord. 


Circle 198 on Inquiry Card. 


Circle 189 on Inquiry Card. 


VIDEO FRAME GRABBERS 


9600 bps MODEM $169 


Compucom is one of the few modem manufacturers 
who develops its own modem technology. 95+% of all 
modem vendors use third party designs and/or chip 
sets. They're modem manufacturers...Compucom’s the 
modem innovator. See for yourself I im, / ext. 

• Speedmodem Champ, 9600 bps csp $169 /199 

* Star, 14,400bps v.32/32bis,csp, v.42/42bis$499 / 539 

• Storm, 9600bps v.32,csp, v.42/42bis $299 / 339 

* Remote Pro, remote access software $59 

■ Voicemail, fax, caller ID opt.-- 30 day money back trial 
CALL NOW 

(800) 748 6840, (415) 499 7600, Fax (415) 499 3366 


Video Capture and 
Image Processing 


PCX, TIF, GIF and more file formats. 

IBM PC/XT/AT Compatible, NTSC & PAL 


VGA VIDEO GALA.$585,00 Three boards to one: VGA + VCR output + Live video in a 

window. Captures 640 x 400 true color, 

VI DEO GALA ...$490.00 Captures 640 x 4SQ true color in real lime 

GAIA GS...$399.00 Capture 640 x 4BD with 256 shades of grey Ip real time. 


HAT 512-8.$995.00 

Multiteatured high performance industrial model with 
an image Processing Library. 512 x 512 in 256 shades 
of grey. 

HRT 512-24 ...$1005.00 

Same as HR! 512-B except In 24 bil color. 


EP-1 140 i/EPROM & ^controller Programmer 


O Supports tfi 0 NEC S 

Mbit EPROM and d| 

EEPROMs from 2716 to 
16-bit, 4 megabit 
❖ Connects ta iho stan¬ 
dard parallel printer pad 
on IBM and eompoiible 
Qualified and rec¬ 
ommended by Intel, 
National Semicon¬ 
ductor, Signeticsond 
ofheri 


BP 


$895.00 

rLTLTLrU 

MICROSYSTEMS 


Single EXE file for easy 
updates 

Li feti me FRE E softwa re 
updates available via 
BBS (714614958 or 
US Mail 

❖ Call 1-800-225- 
2102 for a complete lit¬ 
erature packet and demo 

disk 

>9 Made in the USA 


Houston, TX 77043 • PH: (713) 461-9430 • FAX: [713] 461-7413 

© 1991 BP Mlcfoiytlwm, Inc 


Windows 3,0 


Easy-to-use 


■ Low-cost 

■ Frame Grabber 

■ S/EVGA-Compatibility 
9 8/16 bit Capture 

■ Full IP Functionality 
9 Video Calibration 
9 Radiometric Calibration 

_ 9 Device Independent 

automation 603-598-3400 • Fax: 603-598-3422 

Circle 228 on Inquiry Card. 

























































Programmable Hardware 


Tape Drives • CAD/CAM • Communications/Networking 



SuperSite" 

Programs it All! 
for only $695 

PLD, GAL, Micro. PROM, EE/PROM 

Get the best 40 pin-device 
programmer today and receive a 
free CUPL Starter Kit. 

14 Day Money Return 

For more information call: 


Vail Silicon (305) 491-7443 


Circle 205 on Inquiry Card. 


UNIVERSAL PROGRAMMER, EMULATOR, & TESTER 

TUP-400 $745*00 NEW 

■ New Improved hardware and software, 

■ Th* must ftimplute PC-based Uoivuraal Programmer, 

Programs PLD {PAL GAL, FPL EPLD, PEEL, MAX, 

MACH-), mrXOM* (up to Flash EPROM, 

BPKQM, Special PKOM, MPU (S7XX, fclXX, ZB, PSD3QL 
P1C16XX, TMSE0EXX, UPDTSFm, HDW7XXX...). 

■ Cm#, DIP, PLOCQFP, SOP, and PGAwflh H b> 84 pins, 

Gang Progamming adapters available also 

■ EFROM EMULATION capability, 

1 Tests digital ICs and DRAM* |5IMM/SLP adapter available), 

■ Free software updates and new device added upon request 

■ 1C Manutacturm' apptuvaL 

■ l*yiear warranty, Sfrday money-back guarantee, 

CALL TODAY FOR MORE INFORMATION, 

Distributors are welcome! 





Tribal Microsystems Inc. 

«89S GRIMMER BLVO FREMONT CA 94538 TEL 1919)623-8959FIX 1910)623-9925 


Circle 219 on Inquiry Cord (RESELLERS: 220). 



Special offer of this month at 
S699 (U.S. only) includes at 
no charge one of • 4 socket 
adapter or * PAL compiler or 
• EPROM eraser (9 chips) 

XELTEK 

SUNNYVALE, CA (408) 745-7974 
FAX(40S) 745-1401 BBS (408) 74^7256 


SUPCRPBO” 

UNIVERSAL PROGRAMMER 


m 
~o 
33 
O i 
£ 

T3 ' 
O 

is 

3 

3 

go 


Co Tl C 
^ > 5. 
o “ <D 

o 5 w 

or £ 

, 3 - TD 

£ m 8 
9. "Oto 

|5 i 

*?! 
P 3(q 
O 

^ Q 


O T1 
3 3 
m (b 

□0 CD 
CO Qo 

OT o 

o 


3 

e 

£D 


■D 

CL 

ED 

<tT 

V) 


9- co 

i'-§ 

§ 9 

m a> 

G Co 

fj? 


Circle 222 on Inquiry Cord. 


Instant Microcontroller + Instant C = 
Instant New Product 

Use our Uttle Giant"' and Tiny Giant" miniature 
microprocessor-baaed computers to instantly 
computerize your product. Our miniature control¬ 
lers feature built-in power supplies, digital I/O, 
serial I/O (RS232 / RS485), A/D converters (to 
20 bits), solenoid drivers, time of day clock, 
battery backed memory, watchdog, field wiring 
connectors, and more! Designed to be easily 
Integrated with your hardware and software. 

Priced from $159. Core modules as low as $59- 
Low cost, inleractive Dynamic C ' makes seri¬ 
ous software development easy. 

Z-World Engineering 

1724 Picasso Ave.. Davis, CA 9561$ USA (916) 757-3737 
Fax: (916) 753-5141 Automatic Fax: (916) 753-0618 
(For automatic fax call from your fax, request catalog #18) 


Circle 223 on Inquiry Cord. 



9 Track Tape Subsystem 
for PC/XT/AT/386/PS2 


* Best Quality 

* Lowest Prices 

800/1600/3200/6250 BPI 

CALL 1-800-886-4827 


y' 26941 ( 



Laguna Data Systems 

26941 Cabot Road, Laguna Hills, CA 92653 
Teh 714-367-0497, Fax: 714-367-0508 


Circle 204 on Inquiry Card. 


Desktop 9-Track Tape Subsystem 

#1-selling 9-track system on desktop. 

Qualstars low cost 1/2-Inch 9-track Streaming 
tape systems bring full ANSI data interchange to 
IBM AT, PS/2 or Macintosh, giving your micro the 
freedom to exchange data files with nearly any 
mainframe or minicomputer in the world. 

Systems include DOS or Xenix compatible 
software, coupler card and cables. High reliability 
1600 or 6250 BPI capability may be used for disk 
backup as well as data Interchange. 

Catf us today! For details and 
to order: Fax (810) 882-4081 
* Phone (813) 882*5822 

9621 Irondale Ave,, ChatsworthCA 91311 

©1989 Qualster Corp. 

All product and company names and Irademarfcs are The exclusive properly of their respective owners. 



Oublsibe. 


Circle 213 on Inquiry Curd. 



smARTWORK PCB Software 



Wlniek Corpora 11 on 

1801 South Street 
Lafayette, IN 47904 


(300) 742-6809 


The first printed-circuit- 
board program for the IBM 
PC, and still the first choice 
for designers of 2-sided 
RGBs, occasional users,and 
educators. The program s 
features include unmatched 
ease of use, continual 
design-rule checking, auto¬ 
matic pad shaving, trace 
filleting, soldermasks, and 
siikscreen smARTWORK 
with autoroutlng is $895 
($495 without) and has a 
30-day money-back guar¬ 
antee Call (800) 742-6809 
or (317) 440-1903, 


Circle 221 on Inquiry Cord. 



EM320 

Q D □ □ □ ■ B 


DEC VT320 Emulation for Microsoft Windows 3.0 


* 132 column display 
f Cut and paste 

* Kermit file transfer 

* Windows style help 

* Locator ANSI color 


* Automatic window sizing 

■ Double high/wide characters 
’ LAT or TCP/IP support 

■ Modem dialer/Phone book 

■ Command language 


Diversified Computer Systems, Inc. (303) 4479251 
FAX (303) 447-1406 Tektronix 4105/07 Emulation also available 


Circle 195 on Inquiry Cord. 


HARDWARE/SOFTWARE SHOWCASE 
































































SOFTWARE SHOWCASE 


Communications/Networking • Education • Graphics 


Programming Languages/Tools • Windows 



“Bulletin boards become a major 
means of communication” -Wall Street Journal 


Lots of users (up to 256 at the same time), from all over the 
world or all around your office, can cal] into The Major BBS® 
usmg modems, your Novell LAN, or X.25 networks such as 
CompuServe. With a single PC AT, PS/2, 3&6 T 486 or 
compatible, using DOS 3.1 or later, you can provide: 

* E-mail & file transfers ■ Online order entry 

■ Public message areas * Multi-user databases 

* Modem server features * Polls & questionnaires 

* Teleconferencing ... 24 hrs/day, 7 d ays/week 1 

ICall 305/583-S990orfax 305/583-78461 

(/) GALACTICOM M 


EARN YOUR COLLEGE DEGREE AT HOME 


Xr> Computer Science 

Get the opportunity and earning power a college degree confers—without 
leaving home and without spending thousands of dollars. 

* Approved for tuition reimbursement by leading corporations 

* ALL COURSES BY C OR RESPONDED ■■■■■■■ 

* Most co urses interactive ^ ^ E ^ [ [- A N 

* Approved Ada course available 

* Qualified instructor s a vai I able on telephone help I i nes £ 0 ^ plJTER 

Phone: 1-205-323-6191 ■ FAX: 1-205-328-2229 

2101 BYX Magnolia Ave. • Suite 200 ■ 8'ham, AL 35205 TF* budtttQl i fwriUnj 



FLOW CHARTING 3 



Powerful new features - for greater 
speed, flexibility, and ease-of-usel 

•Single-page, multi-page or canvas 
charts - portrait or landscape 
‘Custom fonts support high resolution 
laser and 24-pin dot matrix printers 
•35 standard shapes, 10 text fonts 
‘Suggested retail price: only $250 
See your dealer today I or, 
for a "live" interactive demo disk, 
call : 800-525-0082, ext 1214 
International: 406-778-6557, ext 1214 
fax: 408-770*9972 

pffnBH&pamw 

Software Corporation 


Circle 211 on inquiry Card. 


Intel Development Tools 

Choosing the right architecture 
for your embedded design is one 
of the most important decisions 
you face today. For successful em¬ 
bedded microcontroller develop¬ 
ment, Intel offers you a complete 
line of emulators, compilers, 
debuggers and much more for the 
MCS®-51, MC5®-%, i960™, x66, 
Intel386™, and Intel486™ families 
of Intel architectures. 

Call or write us for your free copy 
of our Development Tools Catalog. 

Intel Corporation, Development Tools, 
5200 N.E. Elam Young Parkway, JF1-15, 
Hillsboro, OR 97124. 

1-800-874-6835 or Fax 503-696-4633 

Circle 201 on Inquiry Cord. 



Cross Assemblers, Simulators, 
Disassemblers 

_ Processor Families: 



8051 

8096 

8048 

Z80 

64180 

6301 

6805 

6800 

1802 

6811 

6502 

68k 

8085 

6801 

Z8 



Join Thousands of Satisfied 


Customers Worldwide. 


Call: 


PseudoCorp 

716 Thimble Shoals Blvd.. Newport News, VA 23606 
Tel: (804) 873-1947 ‘ Fax: (804) 873-2154 


Circle 212 on Inquiry Cord. 


How to Make Great 
Color Images! 



Image-ln-Golor software for Windows 3.0 is the most advanced true- 
color, CGA. VGA or 24-bit image processing system available for the PC! 
Spectacular functions provide a darkroom on your desk, with precise 
control of pressure, density and size of retouching tools such as pencil, 
paint brush, air brush and others. Clone Hems in an image instantly! Use 
photographic filters for powerful dimensions in design. CMYK color 
separations are super fine-tuned and calibrated by Agfa Compugraphic. 
Supports HSV and RGB color with intuitive color picking. Supports all 
popular 16- or 24-bit video boards and scanners including: 

Epson IBM 3119 

HP Smpi Microtek 

Howtek Ricoh 

_ y Sharp 

IMAGE IN 

1NCORPORATE D 

1 - 800 - 345-3540 

406 E. 79th St. ■ Minneapolis, MN 55420 * FAX 612-888-3665 
Outside N. America call CPI, Geneva ++41-22-436-800 


firrlfi An Inauirv dfirrl. 













































The Cream. The Crop. 



There are plenty of places to get information in this 
industry. Too many. But if you want the best quality 
information, there's only one that rises to the top: 
BYTE WEEK. 

BYTE WEEK is a weekly newsletter from the same 
professionals who produce BYTE Magazine. Each 
week, the most important news and information 
from the previous week is presented in a readable 
and concise manner. BYTE WEEK offers you what no 
other publication can: timely news on the rapidly- 
evolving computer industry as it happens with the 
interpretation and evaluation that only BYTE's 
experienced editorial staff can provide. 


Clip Coupon Here 

-X-- 


Subscribe now and take advantage of a special 
subscription rate of $395 ($495 outside the U.S. and 
Canada). Your subscription to BYTEWEEK also 
includes a free subscription to BIX, BYTE's exclusive 
on-line conferencing system. Don’t miss this 
opportunity! 

For fastest service, call toll-free 1-800-258-5485 (in 
N.H., call 603-924-9281) and charge to a major credit 
card or we'll bill you. 


EVTEnmr 



One Phoenix Mill Lane, Peterborough, NH 03458. 


BYTEWEEK offers a money-back guarantee if you are not completely satisfied. 



YES! Sign me up as a subscriber to the Cream of the Crop, BYTEWEEK at the special subscription 
rate of $395 a year for 50 issues ($495 a year outside the U.S. and Canada). 


Name_ 

Title _ 

Company_ 

Mail Address _ 
City/State/Zip _ 
Business Phone 


□ MasterCard O VISA 

□ Check enclosed O Bill me 

Card # _ 

Exp 

Signature _ 


BVTEWUm 


One Phoenix Mill Lane 
Peterborough, NH 03458 



































































THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER’S MART is a monthly advertising section which enables readers to 
easily locate suppliers by product category. As a unique feature, each BUYER’S 
MART ad includes a Reader Service number to assist interested readers in 
requesting information from participating advertisers. 

Effective January 1,1992. 

RATES: 3 issues—$625 6 issues—$600 12 issues—$525 13 issues—$500 

Prepayment must accompany each insertion. VISA/MC Accepted. 

AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


furnish typewritten copy. Ads can include headline (23 characters maximum), des¬ 
criptive text (250 characters is recommended, but up to 350 characters can be 
accommodated), plus company name, address and telephone number. Do not send 
logos or camera-ready artwork. 

DEADLINE: Ad copy is due approximately 2 months prior to issue date. For exam¬ 
ple: November issue closes on September 8. Send your copy and payment to THE 
BUYER’S MART, BYTE Magazine, 1 Phoenix Mill Lane, Peterborough, NH 03458. 
For more information call Joseph Mabe at 603-924-2656. FAX: 603-924-2683. 


ACADEMIC COMPUTING 


Transputer Education Kit 

Qet started with Parallel Processing 

$396 

Kit Indudes ready touse PC add-in board with T4O0 
transputer, 1MB of RAM. and PC interface. Complete with 
Occam2 and C compilers, assembler, source-level debug¬ 
gers. example programs, and 1500 pages of documentation 
(incl, schematics). Expandable! 

Computer System Architects 

950 N. University Avenue. Provo UT 64604 

(800) 753-4CSA (801) 374-2300 FAX (801) 374-2306 


Inquiry 701. 


ACCESSORIES 


RADIOACTIVE? 

Plot It on your PC with The RM-60 RADIATION MONITOR 
Senal or printer port Delects ALPHA • BETA • GAMMA • X-RAY 
MicroR, 1000 times the resolution of standard petger counters 
Excellent tor tracking RADON GAS Find sources New: Version 2 7 
- WINDOWS. Plot: • Background • Cosmic Rays • Clouds • Foods 
Call/Write lor PC MAGAZINE review • TSR • GM Tube 
VISA/MC/EUR0 Phone orders. Not satisfied? Full refund. 

800-729-5397 or Tel/Fax: (302) 655-3800 

Aware Electronics Corp. 

PO Box 4299, Wilmington, DE 19807 $ 149.50 


RECYCLE PRINTER RIBBONS 

Stop discarding expensive printer ribbons. Re-ink them 
up to 50 times with our Wet Ribbon Re-inker! 

• Easy to use 

• Accommodates mod ribbons 

• Better-than-new print quality 

• Clean operation 

• Choose from 3 models 

BLUE RIBBON INK, LTD. 

3773 Cherry Creek North Dr, Suite 500, Denver, CO 80209 

_ (800) 477-3465 


Inquiry 702. 


CUT RIBBON COSTS! 

Re-ink your printer ribbons quickly and easily Do all 
cartridge ribbons with just one inker! For crisp, black 
professional print since 1982 Ybu can choose from 3 
models: Manual E-Zee Inker — $39.50 
Electric E-Zee Inker — $94.50 
Ink Master (Electric) — $189.00 
1000s of satisfied users. Money-back guarantee. 

BORG INDUSTRIES 

525 MAIN ST. JANESVILLE. IA 50647 

1-800-553-2404 In IA: 319-987-2976 


Inquiry 703. 


KEYBOARD, VIDEO, MOUSE 

Extension with EXTENDER 
Splitting with COMPANION 
Switching with COMMANDER 

Boosts signals up to 600 feet Control up to 96 PCs with 
one keyboard and monitor. 

CYBEX CORPORATION 

2800H Bob Wallace Ave., Huntsville. AL 35805 
Phone 205-534-0011 Fax 205-534-0010 


Inquiry 704. 
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ACCESSORIES 


ANTI-LOCK-UP PRODUCT! 

(SYSTEM WATCH) 

The answer for any unattended PCs in use 24 hours a day. 
SYSOPs—VOICE MAIL, etc Checks CPU every 30 seconds and 
reboots upon no signal. Includes board, software & cables, (board 
does not use PC slot) TWENTY MINUTE INSTALLATION Re 
quires internal re-set switch. Visa/MC $159. (vol. prices avail.) 

STREETWISE SYSTEMS 

1600 S. Dixie Hwy., Boca Raton, FL 33432 

800 - 654-0910 


Inquiry 705. 


HEWLETT PACKARD 

Buy — Sell — Trade 

Lasor Jot lt/110 Color Pro (7440) 

Laser 2000 2 Meg/4 Meg upgrades HP-7550A 

Desk M Draft Pro DXUEXL 

Rugged Writer Draftmastor I/ll 

Electrostatic Plotters C16O0 (D Sure)/C i80i (E Sue) 

Science Accessories Corporation Sonic Digitizers 
36* x 48* (2750) 60* x 72* (3175) 

T. E. Dasher & Associates 

4117 Second Ave S. Birmingham, AL 35222 

Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) 636-4833 


Inquiry 706. 


ARRAY PROCESSORS 


SCIENTIFIC ACCELERATOR 

25 MegaFLOP Floating Point Array Processor with 
256K+ static memory. Easily programmed by call¬ 
ing 598 routines from your C, FORTRAN, or Pascal 
PC programs. 512x512 FFT 1.18 secs. Single slot 
board with software: $2,495.00. 

EIGHTEEN EIGHT LABORATORIES 

1247 Tamarisk, Boulder City. NV 89005 

Tel: 800-888-1119, Fax: 702-294-2611 


Inquiry 707. 


ARTIFICIAL INTELLIGENCE 


LISP like never before. . . 
Affordable! 

Software Engineer v.2.0 is the most powerful LISP for Windows 
ll was designed to put the power of LISP into the hands of 
Individuals. It includes a text editor, a dialog box designer and 
an icon editor. Functionality includes. OOP. stand-alone EXE's, 
a debugger, DDE. Menus. Windows API calls and on-line help 
Sug. Retail $249.95 

Raindrop Software Corporation 

833 Arapaho Road. Suite 104. Richardson. Texas 75081 

(214) 234-2611 Fax: (214) 234-2674 


Inquiry 708. 


AUDIO 


DigPak™ 

The Standard for PC Digitized Sound! 

Use a single API tor all PC sound boards 
with DigPak digitized sound drivers 
and ACOMP for 6-to-1 compression. 

THE Audio Solution, Inc. 

PO. Box 11688, Clayton, MO 63105 

314/567-0267 

Inquiry 709. 


BAR CODE 


LABELING SOFTWARE 

On EPSON, IBM, OKI dot matrix or LaserJet. Flex¬ 
ible design on one easy screen. Any format/size. 
Up to 120 fields/label. 18 text sizes to 3" readable 
at 100*. AIAG, MIL-STD, 2 of 5. 128, UPC/EAN, 
Code 39. File Input & Scanned logos/symbols 
(PCX)—$279. Other programs from $49. 30-day 
$$ back 

Worthington Data Solutions 

417-A Ingalls Si, Santa Cruz, CA 95060 

(408) 458-9938 (800) 345-4220 


BAR CODE READERS 

For PC, XT, AT. & PS/2. Macintosh, and any RS-232 
terminal. Acts like 2nd keyboard, bar codes read 
as keyed data. With steel wand—$399. Top rated 
in independent reviews. Works with DOS, Xenix, 
Novell, Alloy, -ALL software. Lasers, magstripe. & 
slot badge readers. 30-day $$ back. 

Worthington Data Solutions 

417-A Ingalls Si. Santa Cruz. CA 95060 

(408) 458-9938 (800) 345-4220 


PORTABLE READER 

Battery-operated, handheld reader with 64K static 
RAM, 2x16 LCD display. 32-key keyboard, Real- 
Time-Clock Wand or laser scanner. Program 
prompts and data checking through its own key¬ 
board Easy data transfer by RS-232 port or PC, 
PS/2 keyboard. Doubles as On-Line Reader. 30-day 
$$ back. 

Worthington Data Solutions 

417-A Ingalls St. Santa Cruz. CA 95060 

(408) 458-9938 _ (800) 345-4220 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 

Add bar codes and big graphics characters to your 
program. Print from ANY MS-DOS language. Bar 
codes: UPC. EAN. 2 of 5, MSI. Code 39. Epson, 
Oki. IBM dot matrix text up to Vi". LaserJet up to 
2". Font cartridges not required. $179-$239. 30-day 
$$ back 

Worthington Data Solutions 

417A Ingalls St , Santa Cruz. CA 95060 

(408) 458-9938 (800) 345-4220 


BAR CODE READERS 

Keyboard emulation for PC/XT/AT & PS/2’s, all 
clones and any RS-232 Terminal. Transparent 
to your operating system. Available with Steel 
wands, lasers, Slot & Magstripe Readers. Same 
day shipping, 30-day money-back guarantee. 
One-year warranty. Reseller discounts available. 

AMERICAN MICROSYSTEMS 

2190 A Regal Parkway. Euless, TX 76040 
(800) 648-4452 (817)571-9015 FAX (817) 685-6232 



































BAR CODE 


BAR CODE 


CAD/CAM 


BAR CODE PRINTING SOFTWARE 

* MS/PC DOS SYSTEMS 

■ 9 & 24 PIN DOT MATRIX 

■ H-P LASER JET/PLUS/SERIES II 

" MENU-DRIVEN or MEMORY RESIDENT 

■ CODE 33, I 21 $, UPC AfE, EAN 8fl3 

• BIG TEXT & BAR CODE SOFTFOMT5 

AMERICAN MICROSYSTEMS 

2190 A Regal Parki/ray, Euless* TX 76040 

(900) 615-4452 (917) 5714015 FAX (817) 585-6232 


PORTABLE BAR CODE READER 

Ballery operated, handheld reader win 64K RAM, 54 key 
keyboard, real-time dock, 2X16 LCD display, and built-in 
calculator. Supports WAND, CCD. and LASER. BJt-in pro¬ 
gram generator Supports multiple programs and dads fifes 
interlaces to PC & P&2 keyboards, RS-232 terminals, end 
HAYES campatlbte modems 30-DAY MONEY-BACK 
GUARANTEE. 

AMERICAN MICROSYSTEMS 

2180 A Regal Pajhway. Eulass, TX 78040 

(800) 640-4452 (117) 571-9015 FAX (617) 685-6232 


BAR CODE READERS 

$149.00 

Complete with Wand 

COMPUTER RESOURCES GHOUP 

629 SSverdaJe Drive, Claremont, CA 91711 

CALL (714) 624-8734 

Inquiry 710. 


BAR CODE WEDGE & WAND: $179 

JU3GHESSIVE PRICING! . Reseller discounts. Also high 
performance LASER, CCD, bat code slot readers, magnetic 
stripe. User software-transparent keyboard emulation tor PCs, 
clones, PS/2, Macintosh and RS-232 terminals. Scans all 
popular bar codes. Label end Bar code printing software, 
30-day money back. Visa/MC/AmEx. 

DATA HUNTER 

61B1 Medford, Huntington Beach, CA 92647 

<714) 892-5461 Fax 714-892-3768 


Inquiry 711. 


PG-Wand Bar Code Solutions 

Bet codes ana &asy using our FULL line ot readers (k punters. 
They plug 6 play with your existing CPU/printeVtermirielaf 
software systems In your office, store, truck, lactory or 
warehouse. FTS 1 twi cods DOS programs print on maul* 
or laser printers. 30 day refund. 1 year warranty. 
QEMAdAPU Dealer discounts. 

International Technologies & Systems Carp, 

655-K North Berry St,, Brea, CA 92621-Western USA 
13 Welwyn Court, Richmond. VA 23229-Eastern USA 
($001229-9497 (714)930-1$80 (804)741-672$ {FAX)990-2503 


Inquiry 712, 


PC BAR CODE SPECIALISTS 

Bar code readers designed for fast, reliable, cost- 
effective data entry. They emulate your keyboard, 
so scanned dal a looks jusi like It was typed in! 
Choose from stainless steel wand, laser gun, card 
slot reader, and magnetic stripe scanner. Also, 
pcwerfu! Bar Code and T©d printing software. Great 
warranty. Generous deafer discounts. 

Seagull Scientific Systems 

15127 N.E. 24th, Suite 333, Redmond, WA 98052 

206-451-996 6 


DATA INPUT DEVICES 

Bar Coda. Magnetic Stripe Readers. & Sm ariCard Encoder/ 
Reader tor mic recomputes a terminals. Intruding IBM PS/2 
4 others. DEC, Macintosh, AT&T, CT, Wyse, Wang, Alt readers 
connect on the keyboard cable a are transparent te all soft¬ 
ware. UPC 5 39 print program s, magnetic encoders, & por¬ 
table readers are also available. 

TPS Electronics 

4047 Transport, Palo Aik* CA 94303 

418-856-6833 Telex 371-9097 TPS PLA 
1-800-526-5920 FAX: 415-856-3843 


Inquiry 713. 


TIMEWAND II 

RUGGED!ZED PORTABLE BAR CODE READER 

The HmeWand ll is made with a durable cast metal case 
to give your data full protection. Three memory sizes 
of 32K, 64K or t£8K are available. Standard features 
include a 19-butlon keypad end a 33-charadar display 
Which shows the bar code Ihat has been scanned along 
with the dele and time TlmeWand 11 starting ai $698.00. 
Celt today for a free Information kit 

VIDEX, INC. 

11D5 NE Circle Blwi., Corvallis, OR 97330 (503) 750-0521 


Inquiry 714. 


CAD 


PCB & SCHEMATIC CAD—$195 

'‘EASY-PC 3h for single-sided and multilayer boards 
to 17* x17* with up to 1500 JCb including surface 
mount, Phemmenally fast and easy to use. Over 
10,000 copies sold Needs PC/XT/2B6L385 HERD 
CGA/EGA/VGA. Output to laserjel/inkjet/dot matrix 
printer, pen-plotter, photo-plotter and NC Drill, Not 
copy protected. VISA/MC/AMEX welcome For f ull 
info circle inquiry # or contact us dlrect- 
NUMBER ONE SYSTEMS LTD. 

Harding Way, SL Ives, Huttogdon, Cambs. England, PE17 4Wf 
Tel 011 -44-480-6177B Fan 011-44-48-494042 


Inquiry 715. 


VIEW CAD DRAWINGS 

SrrilhVIEW Allows non-GAO users to view AutoCAD 
DWG, DXF $ HPGL files on PCa Print, Plot, attach 
notes and hyper-link between liles. Change views and 
layers. Accurate! Query databases to locate & highlight 
objects on the screen 

Also, linkable SirlinVIEW/LIB allows developers to add 
viewing capabilities to their own applications 

Slrlin Computer Corporation 

25 Orchard View Dr., Ste 14. Londonderry, NH 03053 

(603) 437-0727 _ Fax feQ3) 437-41737 


Inquiry 716. 



Inquiry 717 


FREE TECHNICAL REPORT! 

Just request Info about the: 

"CAD/CAM Developer's Kit" Series 

G Libraries toe CAD/GAM, Engineering and GE5 Appltoafiong 
650 + routines lor DXF inpulfautpui, graphical display, line/ 
ardaUipse/NURB spline consSrudloaedillng, and much more 
than can be described here. 

Phone or FAX (617) 8994350 for more information. 

Building Block Software Inc. 

371 Moody Street, Waltham, MA 02154 

Inquiry 718, 


GREAT NEWS AutoCAD USERS 

KIS Scaling "The Problem Solver" makes H11 Vport 
scaling easy. Create R11 Dlmstyles “On The Fly" wilh 
KIS DIM Module Icons. KIS Scaling. HEAL control of 
text. arrows & LTScale for FtiO or nil. AuloOwgLoad lets 
you load drawings with popddwn menu. New EXTEND' 
TRlM.lSP-^Tulorlal +■ AuloSizing 4 Autosave. Multi- 
scale dwgs are easy, so is ordering B0CMJ33-4547. ONLY 
S219 

KIS SOFTWARE, INC. 

Boa 663, Fear is burg. VA 24134 


Inquiry 719, 



Inquiry 720. 



inquiry 721. 


COMMUNICATIONS 


SDLC, HDLC AND X.25 SUPPORT 

Use Sangoma hardware and software to provide 
cost effective, robust and easy-to-use SDLC, HDLC 
and X.2S links from MS-DOS, UN EX, PC-MOS, eta 
Alt real time communication fonctions performed 
by intelligent co-processor card. 

Full function SNA emulation packages also 
available. 

Sangoma Technologies Inc. 

( 416 ) 474-1990 1 - 800 - 386-2475 


Inquiry 722, 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 

SAFEWARE Computerowners coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year covers accidents, 
theft, power surges and more. One call does it all. 
Call 6 am-IQ pm EX (Sal. 9 to 5) 

TOLL FREE 1-800-648-3469 

(Local S1^2S2-055e) 

SAFE WARE, The Insurance Agency Inc. 


Inquiry 723. 


CROSS ASSEMBLERS 


CROSS ASSEMBLERS 

Universal Linker, Librarian 
Targets for 42 Microprocessors 

Hosts: MS-DOS, UNIX, VAX VMS 

ENERTEC, INC. 

BOX 1312, S11 W. Fifth Si. 

LansdaJe, PA 19446 

Tel: 215-362-6966 Fax: 215-362*2404 

Inquiry 724. 
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THE BUYER’S MART 


CROSS ASSEMBLERS 


DATA/DISK CONVERSION 


ENTERTAINMENT 




CROSS ASSEMBLERS/SI M U LATO Ft S 

New unique full-function simulators for the 0096 end 
SDC196 controllers, featuring ALL MODES of interrupts, 
plus the HSI, HSQ, and A/D functions. 

We also support the 8046/49, 0OBG/B5, B051/52, and Z0O 
conlrollers with ewselfent, reasonably priced Cross 
Assemblers and Simulators. 

Lear Com Company 

2440 Kipling Si., Si*. 206, Lakewood. CO 80215 
(303) 232-2226 FAX: (303) 232-8721 


THE #1 CHOICE 

In disk & taps conversion 

for many leading corporations, government agencies, 
taw firms, and companies in every industry—world-wide. 

Free teat * Satisfaction guaranteed 

Graphics Unlimited Inc. 

3000 Second St, North, Minneapolis, MN 55411 

(612) 586-7571 FAX: (612) 566-8783 
1-600-745-7571 


Go, NEMESIS, Go 

Go - a Ion game. So appealing, it has endured 4,000 
years. So useful, governments study It. 

NEMESIS Go Junior entices novices of any age. 
NEMESIS Go Masl&r Deluxe satiates ihe addicted 
Windows, Macintosh and DOS versions available, 
Chaos Manor User's Choice Award (BYJE/1990} 

Toyogo, Inc. (800) 869-6469 

RO Bek 25460-Y, Honolulu. HI 96626-0460 

(008) 396-5526 fax: (806) 396-4126 

Inquiry 725, 

Inquiry 731. 

Inquiry 736. 

CROSS DISASSEMBLERS 


FAULT TOLERANCE 




PROFESSIONAL PC/DOS SOFTWARE 

CROSS-ASSEMBLERS/DISASSEMBLERS 

aosi, 8048, &09&. aoeo/ss, zao/iso, zaono, spare, 
0800, woe, WHC11, WOXO, S50ZJC02, 830 L 8800 

COMPLETE, OPTIMIZED DEVELOPMENT TOOL SETS 
FOfl THE ENGINEERING PROFESSIONAL 

CALL (408) 773"8465 

LOGISOFT 


IBM PC HP FILE COPY 

FASTER EASIER TO USE 

Update version uses windcwe: Call for free demo! IBM 
PC <to> HP File Copy allows IBM PCs, PS/2, 
compatibles to Interchange fifes with Hewlett- 
Packard Series 70, 00, 200, 300, 10OD, 9000s. 

Oswego Software 

Box 310 700/554-3567 

Oswego. IL 60543 FAX 708/554-3573 


Nonstop Network 

No 1 stop Network, the only Level 3 Fault Tolerant 
software product that allows MIRRORED 
SERVERS and CONTINUOUS PROCESSING in 
any PC/LAN. Supports Novell, Microsoft, ISM, 
Banyan, etc. Any server environment—DOS, OS/2, 
Unix, Wang, DEC, etc. 

Nonstop Networks Limited 

20 Waterside, New York, NY 10010 

212-401-0480 

Inquiry 726. 

Inquiry 732. 

inquiry 737. 

DATA ANALYSIS 


FINANCIAL SOFTWARE 




FORECASTING 
PATTERN RECOGNITION 

• DynaMlnd 1 " Neural Network Software 

* Developed with Intel • PC Based 

* NeuroUnk*—link a Neural Net to your C-code 
* Menus, manual, full-color graphic interface 

* Processes data from spreadsheets 

fillIV HOcl MeUfOttynahlX, IhC. 

UNLV $135! pobqx3?3 

FREE Biodiure: 3031442-3539 mtowS 


CONVERSION SERVICES 

Convert any 9-track magnetic tape to or from over 
3000 formats including 3W\ 5VV ( .8" disk formats 8 
word processors. Disk-to-disk conversions also 
available, Call for more info Introducing OCR Scan¬ 
ning Services. 

Pivar Computing Services, Inc. 

165 Arlington Hgts Rd , Dept. #B 
Buffalo Grove. IL 600S9 (800) Convert 


BrainMaker: 

The most fascinating computer soft¬ 
ware I’ve ever seen. . learn about this 
stuff.'" John Dvorak , PC Mag. Predicts stocks, 
bonds, sates, inventories. Comprehensive 
manual Menus. 12,000 sold. PC er Mac. 

Still only $195! 

Free Flyer: 800/284-8112, 916/477-7481 
California Scientific Software 

Inquiry 727. 


Inquiry 73Q. 

DATA RECOVERY 


DATABASE 


FLOW CHARTS 




CRASHED? 

Your valuable data can be recovered! 

* 95^ success rate * Fast turn around 
■ Priority service available * Clean room 
• Servicing Novell, DOS, Macintosh, Unix, 
Xenix. OS/2, Bernoulli. Sun and morel 

ONTRACK DATA RECOVERY, INC, 

6321 Bury Drive , Eden Prairie , MN 55346 

1-800-872-2599 * 612-937-5161 


NOTEBOOK 11 

■ Database mgr. for unlimited test * Research Notes 

■ Inventory ■ Client profiles * Collectables * Full tend 
editor • Concept analysis • 12 pages lexl per record 

■ Menu-driven interface * Excel len! tutorial ■ 30-day 
money-back guaranlee. From $109. 

Pro/Tem Software, Inc. 

3790 El Camino Real, Suite 389, Palo Alio CA 94SQ6 
Cali loll free 600/533-6922 FAX' 415/323-0611 


New Windows 3,0 Diagramming Tool 

ADS Diagrammer [a a general purpose diagramming 
loot which can be used lo crsate flow chans, block 
diagrams, structure charts, DFDs, and more. Customize 
lor your type of diagram by adding your own symbols 
and line terminators to ihe existing libraries, Draw sym¬ 
bols within symbols- Link Objects Manipulate curves 
directly. Call for free trial disk. 

$250 Atlantic Design Systems 

Phono: (3001 745-6095 or (B03) 524-2943 

Fax: (603) 524-3657 

Inquiry 728. 

Inquiry 733. 

Inquiry 739. 

DATA/DISK CONVERSION 


DISK DRIVES 





CONVERTING YOUR DISKETTES? 
ENTRUST THEM TO U$l 

2500 Ward Processor i Computer formats, 

31V. 6W, S" Disks, Mag Tapes, Mag Cards, Cartridges, 
Cassettes & 8MM Custom Conversions, Programming 
& Applications Development 

DISK DUPLICATION 

OCR SCANNING SERVICES 

Can lor Quiilny. Sad Prices and Oulckaal Turnaround Tim* 

COMPANY COMPENDIA, INC., 55 £. WlaaMngtafl Sf, 
<237, C\*w, IL 80802 TEL" VSOO-TTWttSX HX- 312-11^1330 


IBM PS/2 HARP DRIVES 

30MB MOD 30 30-286 ¥350 

30MB MOD &QZ, 55SX *50 

60MB MOD 507, 55SX, 70 885 

120MB MOD 50Z, 55SX, 70 795 

New, genuine Big Blue Product with 1 yr. Warranty. 
Call for Model 60m drives. Terms: CQO/MC/VIsa 

COMPUTER TECHNIQUES 

Merritt Island, FL 32953-3484 

Phone/Fax (407) 453-B7B3 


WINDOWS FLOWCHARTER $129 

RFFIqw 2.0 is a professional drawing tool for 
flowcharts & org charts Requires Microsoft Win¬ 
dows 30.100 shapes auto adjust in size. Diagonal 
lines and curves. Auto line routing and re-routing 
Click on a shape to bring up a sub-chart. Move 
charts to Other apps. via the Clipboard, Cali for free 
trial disk 

RFF ELECTRONICS 

TQ53 Banyan Court, Loveland, CO 80638 

Phone: (303) 663-5767 FAX: (303) 069-4666 

Inquiry 729. 

Inquiry 734. 



EDUCATION 


G.I.S. 




Quality Conversions 

Tape — Cartridge 

Disk — Scan 

Lowest Price 

Call... 1ST Run Computer Services Inc. 

{800) 633*220? io ^ny) 

(212) 779-0800 ^ 


B.S. & M.Sl In COMPUTER SCIENCE 

The American Institute for Computer Sciences offers an In- 
depin correspondence program to earn your &&eh*Jor oJ 
Science and Master of Science degrees in Computet Science 
at home. B.S. subjects covered are MS/DOS. BASIC, 
PASCAL. C, Data File Processing, Data Structures * 
Operating systems. M.S. program Includes subjects in Soft¬ 
ware Engineering and Artificial intelligence. 

AMERICAN INST, tor COMPUTER SCIENCES 

21 01-BY Magnolia Ave. South, Sta 200. Birmingham, AL 352D5 

SOD-767-2427 205-323-6191 


Digital Base Maps 

Local Street Maps, State Maps, and World Maps 
for AutoCAD®, MicroStatiorT, 

Atlas *GIS, Maplnfo™, or DXF™ 

Gigabytes of Map Data available! 

Micro Mao & CAD 

(303) 988-4940 

Inquiry 730. 


Inquiry 740. 
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HARD DRIVE REPAIR 


HARDWARE/COMPUTERS 


LANS/SOFTWARE 


HARD DRIVE REPAIR 

ALSO 

DATA RECOVERY 
FAST TURN!! CALL FOR DETAILS 

H&W micro labs, inc. 

528-C Forest Parkway, Forest Perk, GA 30050 

404-366-1600 Fax: 404-366-0040 

Inquiry 741 


NEW! 2QMHz 16-bit FORTH Singh Board 
Controller with 8di IQ-bit A/D. 3ch 8-bit D/A 

TDS2E2S fQRTM QMRQLLEfl AND MJUDGGtFt - A’x? dead USffi rt&ds 
IBM F853? CMOS pP. Sereins alco? at 3MtP5, aid runs on wily 3Qma 
On-toand htflh-terc! easy FORTH language and assembter-no need for 
m-ciictid emulation! Ug m 512K NVRAM, 45k PROM. Audi keyboard, ltd. 12C 
acnabeos. Interrupts, nulti-laslang. watebdog amer. editor. 33 lid 2 x R5-232. 
6-16v SOO^iAdata-kigginfl! Free ready-made ioftware aGtatinre. Program wth 
PC the for machhe conud, dala-kHjgnfl, inspection. mtnttcs, remote rrwitor- 
ing, etc $299 (25a). SWER PACK H9S 
CALL MJWFOfi OEWLS .T 5ate-ar-refam 

Saetig Company tti. im) 425-3753 

European T&chnotogy _ fat: (716) 4 25-3835 


Inquiry 747. 


CAPACITY 

MFMfRLL/ESDl/BCSIHOE 1 OWFST 


SC/FOX™ EMBEDDED COMPUTERS 

1019Mb 

2029 

30-39 

4049 

50-35 

*55 

75 

85 

105 

140 

DISC DRIVE 
REPAIR 


PC Partial Coprocessor Ptug-m Boards: 15 MIPS 3vg 50 MIPS 
buns using The SC32 32-bii CPU or ite IfrM Hams RTX ZOO<T 
VME Haster/Slave System ComnUler SBC: 18 MIPS MQ 70 MIPS 

PRICES 

j|) TECHNOLOGIES, IMG. 


burst, uses FTOf 2000 epu, SCSI, 2sei; 1 ptr pods, ioG40K bytes 
StendAlone Single Board CompulM*; i& MIPS avg 60 MIPS burst, 

3U or lOOidOOmm EurDcar-d-stia using eithar SC3£ or FTTX 2000 

65-120 

ITS 

SIDS Maunaeo Lana 


ideal tor embedded real-time centre!, data acquisition, robotics, and 

121-160 

205 

Moorpark, CA 43021 


signal processing. OEM software devafoprnaol system incfuoed 

161-350 

259 

(800) 688-11908 


SILICON COMPOSERS INC (415) 322-8763 

351700 

395 

FAX: (845) 629-7712 


208 Catrfornia Avenue, Palo Alto. GA 94306 


Inquiry 742. Inquiry 748. 


HARDWARE 


DOS & WINDOWS PROBLEMS 

can be resolved with an Award BIOS ROM 
Upgrade. Windows 3,0 and DOS 6.0 support. 
Add IDE drives, 1.44Mb floppies, more. 
Call for our FREE Catalog. 

KOMPUTERWERKp INC. 

851 Pa/kview Blvd, Pittsburgh, PA 15215 
ORDERS BOO 423-3400 Tech (412) 76? D3B4 Fax (412) 782-5017 


Inquiry 743. 


EVERYTHING YOU NEED. . . . 

Low prices on industrial and personal computers, 
monitors, workstations, peripherals, drives, 
modems, boards, LAN & network prod nets. I/Cs 
memory, co-processors, ribbons, software, etc. 

EXPOFTTAMOSW WE EXPORT!II 

Limatub Import-Export, Inc. 

3590 S. Stale fid. 7 Suite IE. Miramar. FL 33023 

TEL (305) 963-7722 FAX (305) 963-7733 


Inquiry 744. 


MAINFRAME POWER 

Microcomputer Price! 

• Multi-Task * Unlimited Users' 

• REAL DOS * Ethernet Compatible 

ONLY. . .$995 00 maim. 

• Nhk last 40 MEG HQ [ffinsecl 

• Complete setup wdh untiles, DOS b DOS laes menu & system nwuat 

• Can boot regutar DOS aba 

OCTOPUS SYSTEMS Inc. 

"Many DOS Arms to fi*rw sww" 

404 - 443-4980 


Inquiry 745. 


SOK-386 n * 

"380 is A tredenurK ol Intel Corporation. Used By parmiaaian. 

BRAND NEW AND AVAILABLE ONLY FROM tlRDA, 
INC. along with ihe UR DA S DK-S5 sod SDK-se educa¬ 
tional irainere and microprocessor ctevertpmeni systems. 
The URDA SDK-51 will be available next year. Other a, 
16, and 32 bit systems are availabie. 

Phone URDA, Inc. 

1-800-338-0517 or 412-683-3732 


Inquiry 749. 


JAPAN MARKET 


Looking tor Suppliers 


How about entering Ihe Japanese marker? We'd like to help 
you. The enormous trade surplus encourages japan iq pur¬ 
chase foreign products. Generating great demand (or com¬ 
puter hardware and software, Iha Japan market isaltrading 
worldwide attention. If this roarkel appeals to you, canted 
us by (Sa* today! We would appreciate catalogs depleting your 
products wreli 

Giken Shojl Co., Ltd. 

Fan: B1 -052-972-6577 Phone: 91 -052-972-6544 

6F Soar Bfog. 2-3 t-choiue. \fitm. ttapasiK-ku. Hmt* 451, Japan 


Inquiry 750. 


LANS 


FREELAN 

Complete LAN solution at IAN CARD price 

2 user Eihernfri Stabler kil For $229 L including: * Two 6-bil 
Ethernet cards (wdarivors) * Two terminators and one i5‘ cable 
- Network Operating System tar two users ► 2 user Arena 
Starter Kit for $155. * Additional user: Ethernet $119, Arcnet 
£84 * LAN cards and NOS separately available 

Crystal Computing Corporation 

3140 De La Cruz Hvd. Suite 20a Sema Clara, CA 96054 
Tel (40®) 748 0125 (900) 726-8209 Fa* (406) 748-0879 


Inquiry 751. 


NetRunner 

Remote Control Program for just $19.95 

■ Control; remote computer across WAN or LAN ■ Run¬ 
ning on NetBIOS, Novell, RS-232 and Modem * Key¬ 
board locking • Remote execution - Fite transfer. 
$19.95 por user, $24.95 starts* kit, $99.95 unlimited. 
* Network Operating System available for $39.95, wrlh 
Filafflocord locking. Printer Spooling, PeeMo-peor. 

Crystal Computing Corporation 

3140 De La Cruz Blvg, Suite 200, Santa Clara, CA 96054 

Tel (408) 748-0125 (800) 726-0209 Fax (408) 748-0879 

Inquiry 753. 


LAPTOP COMPUTERS 


SAVE! 


LAPTOPS 4 NOTEBOOKS 


SAVE! 


TOSHIBA * EVEftEX * ZENITH * AT ft T * TANDON 
AST - SANYO * SHARP * BQNDWELL ■ ALR ■ UBREX 
PANASONIC • ALTiMA * LEADING EDGE • FORA 
PACKARD BELL • SAMSUNG * NEC * 71 * COMPAQ 

• We ALSO carry a full line of accessories « 

Computer Options Unlimited 

12 Merten Lane, Bound Bn»k. NJ 00805 

CALL: (800) 424-7678 Need Help?: 908-469-7678 
9-9 M-F 9-5 Sat. 6 days Worldwide Sates 


Inquiry 754, 


IBM CONVERTIBLE 

MEMORY-s£9K $79 256K 5225 384K $295 

MODEMS -Standard $7$ Enhanced 1175 

CRT APARTER-ftr rngnitpre $99 
SERIAL'PARALLEL ADAPTER-$120 
MONITORS-Menochromo $115 Color 82^9 
COMPACT Csnyinn Cm $39 
ENHANCED LCD-$?9 BATTERY -$&9 
HARD DRIVES-20 Meg-$455 48 Meg-$B95 

MORE ACCESSORIES AVAILABLE 

COMPUTER RESET 

P. 0. Box 461782. Garland. TX 75946 

Phont 1214) 276-8072 BBS 6 FAX (214) 272-7820 


Inquiry 755. 


LAPTOP PERIPHERALS 


LAPTOP PERIPHERALS 


NEW LOW PRICES ON: 

• Battery Powered Printers 

• Portable Hard Drives 

• Laptop Expansion Systems 

• Backlttes AND MORE! 

Call for free catalog 

AXONIX CORPORATION 

_ (800} 866-9737 

Inquiry 756. 


LAPTOP POWER ADAPTERS 

AC end DC input 

TOSHIBA INTERNAL CARDS 

Faxmodems: 960<V£4<N>bp3, software, acoustic port 
Modems, exp: 2400 bps. acoustic or serial pod Modern, 
dedicated: 2400 bps (notebooks, 731832003*) Serial IO 
cards: RS232. FLS422. SCSI. HPIL. barcode 

Contact us for more Information: 
PRODUCT R&D Corporation (Colli.) 
805/546-9713 Fax SOS/546-9716 

Inquiry 757 


PRE-OWNED ELECTRONICS, INC. 

THE independent Provider, serving the Dealer, 
Professional, Corporate , Government, and 
Educational Buyer since 1935. 

APPLE® II & MACINTOSH ® 
SYSTEMS • PARTS - EXCHANGE REPAIRS 

Call fora Catalog ,.. 800-274-5343 

Inti: 617-275-4600 * Fax: 617-275-4848 

205 BURLINGTON ROAD ■ BEDFORD, MA 01730 

Inquiry 746. 


The $25 Network 

Try the 1st truly low-cost LAN 

• Connect 2 or 3 PCs, 5CTs, ATs 

• Uses serial porta and 5-wire cable 

* Rung. 115K baud 

* Runs in background, totally trSnSparenl 

- Share any device, any Mb, any lime 

- Needs Only 14K Of RAM 

Skeptical? We make believers! 

Information Modes 

P O. Drawer F. Denton, IX 76202 

317-337-3339 Orders 800-628-7992 


Inquiry 752, 


YOUR SALES MESSAGE 

about the special computer product or service 
that you provide belongs In print, 

THE BUYER’S MART 

can help you reach computer professionals and 
produce valuable inquiries for your companyl 
Cali Joseph Mate for more information 

603-924-2656 

or 

Fax: 603-924-2683 


Inquiry 758, 

FEBRUARY 1992 * BYTE 329 































































THE BUYER’S MART 


PRODUCT MANAGEMENT 


ROM BIOS UPGRADES 

1 1 

SECURITY 




Keep Drack of Bug Reports 

New tool gives instant access to information about pend¬ 
ing bog reports/suggestions on the products you main¬ 
tain or support. Eases planning of new releases. No 
more paperwork, lost reports or hunting for customers' 
example files. Multiple users (development, marketing. 
QA) can independently categorize, prioritize, and re¬ 
arrange records. KeyTrack $495 

C Street Software 

(805) 488-7807 • (800) 350-8649 • Fax (805) 483-7809 
3L Ltd (UK) +44 506 41 59 59 Fax +44 506 41 59 44 


AMI, PHOENIX & MR BIOS 

Upgrade your IBM PC. XT. AT or compatible Also 386SX 
& 386 versions. Supports 2 user-defined hard drives, 
101/102 KB, 360,72a 12 & 1-44 floppies, setup in ROM. 

All Video, Windows 30 Diagnostic in ROM AMI 286 & 
386 versions only. CALL. New version just came in. 

Advanced Software 

4V4 Marlboro Road Suite 2R. Derry NH 03038 

800-835-2467 603-432-1532 


HANDS OFF THE BOARD® 

1/2 SIZE SECURITY BOARD 

Stop floppy bool — Require password to boot PC 

Real-time disk encrypt — prevent boot sector virus 

Prevent DOS FORMAT/FDISK and low-level formats 

Set hard disk READ ONLY or turn ON/OFF 

Turn floppies, printers and COM ports ON/OFF 

IBM XT, AT Bus — DOS V3.0+ — $14955 + $5.00 S/H 

SYSTEMS CONSULTING INC. 

PO BOX 111209, Pittsburgh, PA 15238 

(412) 781-5280 

Inquiry 759. 

Inquiry 765. 

Inquiry 770. 

PROGRAMMERS TOOLS 


SECURITY 





DONT DEVELOP NETWORK APPLICATIONS 

without NPPC, a powerful hbrary sub-routine package that handles all 
the details of NetBIOS or IPX programming! NPPC supports high-level 
program communications at the message level for all setver/client and 
peer-to-poer models. If you are using C or Assembler NPPC allows 
you to write a single application that runs on BOTH IPX AND NetBIOS 
without any morSfications NPPC is compatibie with any true NetBIOS 
emulator, therefore applications written with NPPC w* work with most 
LANs in the marketplace We offer a 30 day money back guarantee 
NPPC lor IPX or NetBIOS: *195.00. with source: $395.00 

SOFTWAREHOUSE CORPORATION 

326 State Street, Los Altos. CA 94022 

(415) 949-0203 FAX: (415) 949-0208 


FIGHT PIRACY! 

Since 1986, companies worldwide have been choosing Az-Tech 
security products. If you demand the strongs* protection available, 
why not choose one of these "proven leaders" 

• EVERLOCK Copy Protection 

• EVERTRAK Software Security 

• EVERKEY It The Lock" 

For IBM and Compatibtes 30 day money back guarantee Free mto 
and demo disk available 

Az-Tech Software, Inc. 

201 East Franklin, Richmond. MO 64085 

(800) 227-0644 r«SS|?SS5 


HALT DATA THIEVES! 

CypherLink 

◄ automatically encrypts your transmitted data, 

◄ restricts dial-up access, 

*4 offers US gov. approved DES encryption 
*4 $795 (Volume discounts avail) CALL TODAY 

TVIton Systems, Inc. 

109 E. Scenic Dr.. F>ass Christian, MS 39571 

(800) 367-7191 Fax (601) 452-2007 

Inquiry 760. 

Inquiry 766. 

Inquiry 771. 

PUBLIC DOMAIN 

1 

SERVER MIRRORING 




$1.00 PER DISK 

NO MINIMUM ORDER! 

Free Catalog of 700 + Programs 
Many Unique, Hard to Find Titles. 

(Watch For Our On-Line BBS -Coming Soon!) 

Northern Micro Systems 

16 Main St. Absarokee, MT 59001 
(406) 328-4343 


THE ULTIMATE COPY PROTECTION 

• Completely Menu Driven Quite Simply 

• Defeats all Hardware/Softwa/e Copiers The Beet 

• No Source Code Changes Ways To 

• Multiple Layering Protect Your Valuable 

• No Damaged Media Software Investment 

• Full Hard Disk S LAN Support 

• Unlimited Metering, FREE Demo Disk 

STOPVIEW* STOPCOPY PLUS'* (800) 879-2224 

BBI COMPUTER SYSTEMS, INC. (301) 871-1094 
14105 Heritage Lane, Silver Spring. MD 20906 

FAX: (301) 460-7545 


No'stop Network 

No’stop Network, the only Level 3 Fault Tolerant 
and Backup software that allows MIRRORED 
SERVERS and CONTINUOUS PROCESSING in 
any PC/LAN. Supports Novell, Microsoft. IBM, Ban¬ 
yan, etc. Any server environment—DOS. OS/2, 
Unix. Wang. DEC. etc. 

NONSTOP NETWORKS LIMITED 

20 Waterside, New York, NY 10010 

212-481-8488 

Inquiry 761. 

Inquiry 767. 

SHAREWARE 

FREE SOFTWARE FOR IBM /clones 

TRY USI GET 15/5.25" or 6/3.5" Disks full 
of our best selling software — FREE. Great 
games, programmer’s utilities, business, 
educational, and desktop publishing. Pay 
only $5.00 shipping/handling. Credit cards 
only. Call Today! 

SMC SOFTWARE PUBLISHERS 

619-931-8111 


HYPER-LOCK 

If you search for a powerful copy protection system, 
you also can have privileges of HYPER-LOCK 
• Protects on standard diskettes • Machine And/Or Hard disk 
install • LAN suppon • Cannot be copied by any device 
• No source code required • And/Or password protection 
• Cost effective • FREE demo disk and info 

GUVEN COMPUTER LTD. 

Talimyeri sk. 7/3 Macka/lstanbul TURKEY 
(90) 1-136 10 07 Fax: (90) 1-160 36 46 


Latest Version SHAREWARE 
Available! 

GENEROUS PREMIUMS 
given toward purchase of CD ROM 
PLAYERS & EQUIPMENT 

Catalog available: Call 1-800-722-9724 

Islo Tech Inc. ro bo* 43155331 

(Via*) 612/934-2024; (fax) 612/83+2824 

Inquiry 762. 

Inquiry 768. 

Inquiry 773. 

FREE CATALOG 

FOR IBM PD AND SHAREWARE 

SELECTED PROGRAMS 

LATEST VERSIONS 

Low as $1.50 

SOFTSHOPPE, INC. 

TEL: 800-829-2378 • 313-761-7638 

FAX: 313-761-7639 

P.O. Box 3670, ANN ARBOR, Ml 48106 


Cop’s Copy Lock II 

The professional software protection with 
TRUE Machine Install. Option Board safe. 
Supports OS/2, Windows and Trace. 

LINK Computer 

Int'l: +45 31232350 Fax +45 31238448 
US/CAN: 800-344-2545 Fax 408-923-7061 


FREE KIDS SOFTWARE FOR IBM® 

TRY US! GET 15/5.25" or 6/3.5 w Disks full 
of our best selling software for kids— FREE. 
Great games, puzzles, tutorials, and educa¬ 
tional programming. Pay only $5.00 ship¬ 
ping/handling. Credit cards only. Call Today! 

SMC SOFTWARE PUBLISHERS 

619-931-8111 

Inquiry 763. 


Inquiry 774. 

RESTAURANT MANAGEMENT 

1 

SOFTWARE/ACCOUNTING 




CoreMan 

The Computerized Restaurant Management System 

for restaurant success with control and competitive 
edge. Order Entry, Kitchen's Order, Customer's Receipt, 
Worker’s time keeping, Sates and Cost-Profit analysis. 
Inventory and much more. Complete system (IBM PC. 
printer and software) starting from $2,500. 

Demo software $9-*-$1 s/h VISA/MC. 

MegaChomp Company 

7230 Frankford Avenue. Philadelphia. PA 19135-1016 

(215) 331-2748 Fax: (215) 331-4188 


BIT-LOCK® SECURITY 

Piracy SURVIVAL 8 YEARS proves effectiveness of 
powerful multilayered security. Rapid decryption 
algorithms. PARALLEL or SERIAL port-transparent 
security device. Complemented by economical KEY- 
LOK~ and multifeatured COMPU-LOCK* including 
countdown, timeout, data encryption, and multiproduct 
protection. (Dos/Unix/Mac). Also, access control. 

MICROCOMPUTER APPLICATIONS 

3167 E. Otero Circle, Littleton, CO 80122 

(303) 770-1917 


dBASE BUSINESS TOOLS 

• GENERAL LEDGER • PURCH 0R0/INVNT0RY 

• ORDER ENTRY • ACCOUNTS RECVABLE 

• JOB COSTING • JOB ESTIMATING 

• BILL OF MARS • SALES ANALYSIS 

• PAYROLL • ACCOUNTS PAYABLE 

$99/$ 198 ea + S&H 

dATAMAR SYSTEMS Cred. Card-Check-COD 
8586 Miramar Place, San Diego, CA 92121 

(619) 452-0044 (800) 223-9963 

Inquiry 764. 

Inquiry 769. 

Inquiry 775. 
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SOFTWARE/ACCOUNTING 


SOFTWARE/GRAPHICS 


SOFTWARE/LANGUAGES 


MULTI-CURRENCY ACCOUNTING 

■ Keep accounts In any currency 

■ Evaluate balances with 3 exchange rates 

■ Compute gein/loss on exchange 

m Full-re at tired LAN Oil $l9aS5+s&b 

■ Fully functional Demo $5 

■ VlSA/MC. 3D days money hack. Dealers welcome. 

vertech Inc, 

19 Ch Chavanne, GH-1196 Gland, Switzerland 

Tel 011-412-284-5490 Fax 011^12 264 5393 

BBS 011-412-284-6343 


Inquiry 776* 


SOFTWARE/BUSINESS 


DATA ENTRY SOFTWARE 

Full teatur&d, heads-down data entry 
with two-pass verification, edit language, 
operator stats, much more! Designed ter 
the PS/2® , PC, XT AT or compatibles. 

PCs from $395 LAN version available 

FREE 30 day trial 

Computer Keyes Tel: 20G/77fW&443 

21929 Makah Rd-, Fast: 206/776-7210 

Wood way. WA 98020 USA: 800/356-0203 



Inquiry 777. 


MICROSTRESS CORPORATION 

Announcing MICROSAFE 2IZH3D Rel. 3.10 
Structural Analysis Program lor IBM PCs & compatibles. 
Number of nodes, elerrte-ms 6 loading can dil inns limiied by 
disk spew & model bandwidth {tiQOO d.af.) Color graphics 
support on various display cards (EGA, VGA, VEGA. HER¬ 
CULES alp) *350. SAFEACAD {bi-directional AUTOCADD 
interlace ven &+)IHO SAFELISs (Beam Element Libraries 
tor sieel, wood k concrete iOCl. complete Aisc Database} 
$85 Does not incl- shipping, 

RQ. BOX 3194, BELLEVUE, WA 98009 
TEL/FAX (206) 450-0316 


Inquiry 778. 


MIXED-MODE SIMULATION 

TapSPfCE/pJus $159 

Upgrade te the power ol true Analog/QigUatt 
Behavioral mixed-mode circuit simulation for PC, 
SPICE2gG/3 compatible. Built-in event-driven logic 
simulator. Behavioral modeling, Graphics 
postprocessor. FREE demo. 

PENZAR DEVELOPMENT 

EO, Box 18356, Canoga Pork, CA 91309 
(316) 594-0363 (600) 272-0674 Fax (618) 340-6316 


Inquiry 779, 


Worstcase Gets Even Better! 

ECA-2 Analog Circuit Simulator 

Offers the besl Monte Ca/lo arm Worst-Case Analyses 
TWICE the speed at HALF the costi 

* mimaclivo/batch modes * Full Nonlinear Simulator 

* On line, Real Time Graphics * Multiple Flats 

* AC. DC, Transient, Fourier, Temperature 

Tatum Labs, Inc. 

PO. Box 1263> Ann Arbor, Ml 4^106-1263 
_ (313) 663-6810 


PostScript from C 

c_pslib function library 
Order today for $149,00 
and receive FREE source code! 

Barton Creek Software 
2222 Western Trails Ste 106, Austin, TX 78745 

512-441-8354 


Inquiry 781 


NEW VERSION! 

TGL Professional v. 4,0 

"The Ultimate CAD/C AM/CAE Graphics Engine" 

TGL the most compfcte toolbar d 20 6 20 gtonidnc routes Milaale 
iDdayl New over BOO ruufrfc in eluting NUH8& CKf, Coptics, Surtaang, 
Hidden Lne, Mmes, Areas lantforms, ftrcpecMS, fttygin llntUnicnDrtf). 
Clipping, TamjeriLj and mert With hjn sowa 30 m ouawiw. $60000 
S&H Ind. Foreign S5350CU5. 5&H Mia HI Air Prat incl. Use VGA m M^sSer- 
Carfl. A icdimcas paper on T0L s *raiiaOifl mum requte- 

Disk Software Inc. 

2116 E. Arepaho Rd,. Suite 487, Richardson, TX USA 75081 
Phone: 214-423-7208 — fl 00-635-7760 - FAX: 214-423-7280 


Inquiry 782. 


RAINDROP™ 

FAST, compact PrtScm Utility lor end users AND 
developers Hardcopy as fast as 10 secs Average binary 
size - 6 kbyte. 14 video graphic standards. Scale, rotate, 
colorize and more 'CALL' Irom user-written programs. 
Complete 9- & 24-pin dot-matrix, inkjet, and iaserjel 
library 644.95+S3 s/h. 

ECLECTIC SYSTEMS 

fl1Q6 St- DevkJ Cl,, Springfield. VA 22153 

(703) 440-0064 Fax (703) 455-8065 


Inquiry 783. 


PEN PLOTTER EMULATOR 

FPLQT turns your printer into an HP pen plotter. Fast 
hi-res output, no tagged lines, tory line width, color. 
Screen preview with zoom and pan. Stand-alone, 
background, and device driver modes. Works with most 
CAD and graphics programs. Supports most printers. 
New version 3 3119+33 S&H. 30 stay money back. 
VtSWMG/CheckMlO. 

FPL0T Corporation 

24-16 Steinway St., Suite 605, Astoria, NY 11103 

_ 7IB-545-3505 _ 

Inquiry 784. 


GRAPHICS PRINTER SUPPORT 

AT LAST! Use the PrtSc key to make quality scaled B&W 
or color reproductions at your display on ary dot matrix, 
laser, or inkjet printer (incl. Postscript) in up lo 64 shades 
of gray or 256 colors. GRAFPLUS also creates PCX & 
TIFF likes, Supports Windows 33 or DOS application 
graphics - EGA, VGA, Super VGA. Hercules screens. 
LinkabEejQEM versions availa^te- 

Jewell Technologies, lne. 

130 Nickerson St,, Suita 105, Seattle, WA 98109 

1 (BOO) 284-2574 (206) 265-6660 

Inquiry 785. 


FORTRAN GRAPHICS 

GRAFMAnc - FORTRAN callable graphics Library for 
creating 2-D and 3-D graphics, contour plots and solid 
models. PFtlNTMATIC and PLOTMATtC provide high 
resolution FORTRAN callable printer and platter drivers 
tor your graphics. NO ROYALTIES $249195 ea. 
Supports Micrpsaft/labeyfHM FORTRAN compilers 

Jewell Technologies, Inc. 

130 Nickerson St.. Suite 108. Seattle, WA 98109 

1 (800) 284-2574 


IntegrAda 

Standard Air Force PC Aida Compilers & environ¬ 
ments for MS-DOS and UNIX. Integrated program¬ 
ming systems include validated Ada compilers, 
language sensitive editors, complete libraries and 
Other Ada programming tods FREE demo. 

AETECH, Inc. From $395 

360 Stevens Awe.. Ste, 212 Solana Beach, CA 92076 

(619) 755-1277 Fsx: (619) 75 5-7540 


Inquiry 707 



Inquiry 788. 


SOFTWARE/PACKAGING 


SAVE SAVE SAVE SAVE 

LET’S TALK LABELS 

We do disk labels (5r & 3Vi"j 
• Better ■ Faster * Cheaper - 
Because we specialize in disk labels.. .Let's Talk 
We also have Tyvek Sleeves 
Matters * Binders * Vinyl Pages 
We are a complete software packaging service. 
Free Catalog 

Hlce & Associates 

8586 MonticellQ Dr, West Chester, OH 45069 

_ 513-777-8586 __ 

Inquiry 789. 


SOFTWARE/SCIENTIFIC 


Perform engineering and scientific 
calculations taster... and with fewer errors! 

MathCAD combines equations, text, and graphics w your 
PC. Macintosh, or UNIX workstation Over 120 built-in tone- 
lions handle formulas, exponentials, differentials, cubic 
splines, FFTs and m^rices tor virtually any application— 
special offer $398. Call tor a fries demo disk. 

1-800-M ATHCAD 

FAX 617-577-0829 

MathSoft, Inc., 201 Broadway, Cambridge, MA 02139 

Inquiry 790. 


FREE CATALOG 

A great selection o! scientific software products 
for plotting, non-linear curw lotting, chemical equi¬ 
librium, simulation, statistics, symbolic algebra, and 
more Prices from $150. Call: 

1 - 801 - 943-0290 

MicroMath, Salt Lake City, UT 84121-0550 


Inquiry 791. 


GEOMETRYjTRIGQNOMETRY CALCULATOR 

Apollonius — Sketch-based geomelry/lrigonornelry 
solver. State-of-the-art variational geometry system lets 
you sketch your geometry or trig problem and auto¬ 
matically solves tor distances, angles and areas. Inte¬ 
grated equation calculator, graphs and tables plus DDE 
and clipboard support. I deal tor surveyors, engineers, 
machine shops, students, architects, or anyone who 
uses trig. Runs under MS Windows 3.0 396 

Saltire Software f-800-659-1874 


Inquiry 790, 


Inquiry 786. 


Inquiry 792. 
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SOFTWARE/SORT 


STATISTICS 


UTILITIES 


OPT-TECH SORT/MERGE 

ExIrEmaly fast Sort/Merge/Seled utility Run as an M5- 
DGS command or CALL as a subrouiina Supports moa 
languages and file types Including Btrieve and dBASE 
Unlimited file szes, multiple Keys and much more’ MS- 
DOS *140, GSte, XENIX. UNIX $249. 

(702) 588-3737 

Opt-Tech Data Processing 

PO. Box 678 — Zephyr Cove. MV 69448 


NCSS 5.x Series — $125 

Easyto-use menus & spread sheet. Multiple regression. 
Ttests. ANQVA {up to to factors, rep. measures, 
covariance). Forecasting Factor, cluster, & discriminant 
analysis. Nonparamatrics. Gross Tabulation. Graphics: 
histograms, box, scatter, etc. Reads ASCII/Lotus. Mary 
new add-on modules. 


329 Mart hi 1000 East. Kay^vilhe. UT 84037 

Phone; 801-546-0445 Fax; 801-546-3907 


$29 MATH COPROCESSOR 

-237, 337, XB7 emulator 

* See BYTE 3/1991 p 90, PC Magazine 2/1991 p 302 

$5 SUPER PASSWORD SOFTWARE 

* No one can break it * Doubts lock protection 

■ Invisible password - Movable password 

$39 VIRUS PROTECTION CARD 

■ Immune to virus, after installation 

■ Support networks * No RAM needed 

fcw Mitli Coprocessor \ Virus Cwd, Gel Super Pmswaitt FfSEC 

MULTIX, PNC.to Briwq Dr, Sifts l Dallas TX MU 

{tU} Z39-4589 fu: {2M) 239 MM to a 


Inquiry 733- 


Inquiry 795- 


Inquiry 798. 


SOFTWARE/VOICE/FAX 


TRANSLATION 



MULTI-VOICE 1 - TOOLS 

MultUtoica Toots, is 4 i complete development TocHMt far Pascal or 
"C H lo access all ir» features tor moat speech processing boards 
available today. It helps you write MULTI-LINE VOICE APPLICA¬ 
TION systems in ffirnutas. A number of programming Bsempte* are 
provided. All programs and libraries ale delivered wilt* source code. 
Dialogic. Rhetora*. Pika. Vfix $599 Wawn (Single Une). $99. 
ALSO AMIABLE FAX Programmer's T£oM(J199;i. Based on CAS 
specllicatlons Vlsa/WC accepted. 

ITI Logiciel 

4263 CristopfiB-Colrjmij, MwiireBl. Quebec. Can H2J 3G2 

TEL (514) 597-1692 FAX (514) 526-2362 


Tradoc translates and localizes your technical 
documentation Into the following languages: 

+ French + Russian 

+ Spanish + Arabic 

+ German * Italian. 

Turnkey service: Desktop Publishing, typesetting 
and printing of your brochures and manuals. 

205 Gibson Rtf., Annapolis. MD 21401 
(301) 267-8655 FAX (301 ) 267-SI 00 


Why You Want BATCOM! 

BATCOM is a Daich file compiler that transforms your 
bal tiles Ic exe (lies id make them faster. BATCOM ex¬ 
tends DOS with many new commands so you can read 
keyboard Inpul, use subroutines, and much more. In 
addition. BATCOM protects >our source coda No royalties’ 
Only *6995 Order lodayl 

Wenham Software Company 

5 Burley SI., Wenham, MA 01984 

(508) 774-7036 


inquiry 706- 


Inquiry 739, 


STATISTICS 


UNINTERRUPTIBLE POWER 



VISUALIZE YOUR DATA 

MCA+ transforms most marketing and social 
science data to easily understood perceptual maps. 
Communhcale complex relations with ease using 
presentation quality charts. Most printers sup¬ 
ported, Demos available 

Bretton-Clark 

69 Headquarters Plaza, Morristown, NJ 07960 

(201) 993-3135 FAX: (201) 993-1757 


ELIMINATE LAN DOWNTIME AND DATA LOSS 

APQ prgfecta more LANs than any other brand of UPS. Cell 
for your FREE power protection handbook detailing: 

* Sman-LiPS htfUKrtormanra pntocifco, PC Magazine's Etfora' Choice 

* Back-Ups cosl-tflMM ooicttew starting at E1&9 

■ PowerChute automatic sntedcwi software liw rJI major OS 

* SurgeArrasI nclwork grade surge pctortion 

"Our highest marks go to the Smart-UPS 900" HVTE Ml 
American Power Cnnversion ARC Europe 

132 Fairoraunds Road, 4 Rm a Gtsue twine loo™ $ 

WKl Kingston, Rl 02B92 ™ 7 “f'Lf "'5™' 1 *■ 

8M.541.a8S6 


YOUR SALES MESSAGE 

aboul the special computer product or service 
the! you provide belongs in print. 

THE BUYER’S MART 

can help you reach computer professionals and pro 
duce valuable inquiries tor your companyf 
Call Joseph Mobs for more information 

603-924-2656 

or 

Fax; 603-924-2683 


Inquiry 794. 


inquiry 797. 


Inquiry 800. 


1988-89 

0.5. Delivery $3.00 
Foreign Delivery $4.00 


1988 1989 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Special 

Issues 


1990-91-92 

U.S. Delivery $6,00 
Foreign Delivery $8.00 
Canada & Mexico $6.50 

1990 1991 1992 




































































BYTE BACK 
ISSUES FOR SALE 

The above prices include postage in the US. European cus¬ 
tomers please refer to Back Issue order form in International 
Advertising section of book. 

Please indicate which issues you would like by checking (^) 
the boxes. Send requests with payment to: 

BYTE Back Issues, One Phoenix Mill Lane, Peterborough, 
NH 03458, (603) 924-9281 

□ Check enclosed Charge: □ VISA □ MasterCard 

Card if _____ 


Exp. Date 
Signature 

Name _ 


Address 

City „ 


State 


Zip . 


All orders must be prepaid. Please allow four weeks for delivery. 


Issues 

Available 
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PS/2 model 55SX-60 meg.. 

.1985 

PS/2 model 70-120 meg. 

.3195 

IBM model 35-40 meg . 

.1795 

PS/2 model 70-A21 ... 

.4195 

PS/2 mode! 95-320 meg..... 

....14950 

*** Monitor Extra *** 



DeskPro Models 

286E-4Q/120 meg. 

.1595/1695 

386S-2Q MHz 120 meg 

.. .2375 

386/20E-120 meg. 

. 2795 

38 6/25 E-120 meg. 

.4085 

366/33M-120 meg.. 

.4995 

"Call for other models 

- Monitor Extra * 


^NOVELL SPECIALS 

Netware Version 2 + 2 


5 users.. 

.595 

10 users.,,.... 

. .1395 

50 users.... 

... ..CALL 

100 users... 

.. CALL 

Netware 386 V_3.11 


20 users...,. 

. 2195 

100 users. 

. ..CALL 

250 users...... 

. CALL 


BRAND NAMES 


LOW 



ADER 

SINCE 1983'M^ 

We export to Europe, Asia 
& the Far East 

We Honor Manufacturer's 
Warranties 

Call for details 


AST LAPTOPS 


EX386SX20 MDL 60..... 2375 

EX386SX20 MDL 80..... CALL 

EX386SX25 MLD 60.2575 

EX386SX25 MDL SO. CALL 

EX38GSX25C MDL 60.,,........4395 

EX386SX25C MDL 80...CALL 

LAPTOPS 

Compaq LTE/286 40 meg ..........1895 

Compaq LTE/386 60 meg...*...3295 

Toshiba 2QOOSXE 40 meg......265® 

Toshiba 2200SX 60 meg™.™.„_„.3395 

Toshiba 3200SXC 120 meg.,.5650 


Call for pricing on other brand name models 


^iHVEREX— 
MEGACUBE ISA BUS 

486-33 System 

8 meg 128K Cache ESDI 

16 meg 128K Cache ESDI. CALL 

Step 386-20 MHz System 

Imeg RAM. G4K Cache, 1.2 & 

40 meg Drive. 640x480 VGA Combo. CALL 

Step 386-25 MHz System 

1 meg RAM, 64K Cache, 1.2 & 

40 meg Drive, 640x46D VGA Cnmba. CALL 

Step 386-33 MHz System 

2 meg RAM, 64K Cache, 1.2 & 

150 meg Drive 1024x768 VGA Combo CALL 


AST 


AST Bravo 386SX20 MDL 1. 

.1070 

AST Bravo 386/25 MDL 1. 

.2295 

AST Premium 386SX20 MDL 1.. 

...1295 

AST Premium 386/33 MDL 1. 

.2225 


INTEL COPROCESSORS 


8G287 XL...$99 00 

80387 SX-16™.......$135,00 

30387 3X-20. ...$149.00 

80387 0X25/33. .,.$205.00 


> 1 UWn 

CITIZEN 

HITACHI 

NEC 

HOUSTON INSTRUMENTS 

INTEL 


0KIDATA 

TALLGRASS 

ALR 

MICROSOFT 

PC MOUSE 


EPSON 

ARCHIVE 

WYSE 

SUMMAGRAPHIC 

CALC0MP 


MS. 


Computers 

A(l systems include 


Made 

In 

USA 


* Intel CPU (MICRONICS) 

* 4 meg RAM memory expandable to 64 meg 
- Desktop or tower case 

* 2 serial, 1 parallel 

* 101 keyboard 

* 1.2 & 1,44 Teac drive 

* SVGA card w/1 meg & SVGA monitor 

* MS DOS 5.0 

* MS Windows & mouse 

486/33 with 200 meg HD.... 2795 

386/33 with 120 meg HD. ...1995 

386SX/20 with 40 meg HD.... 1420 

One year limited warranty 


r* 

NOVELL 

Authorized 

Dealer 

LAN BOARDS 

8 bit Arcnet ........119 

16 bit Arcnet.220 

8 bit Ethernet ...190 

16 bit Ethernet ..275 

8 port Active Hub.325 

Token Ring Card.399 

Tokenhub 4-port__355 

Call for other 
LAN Accessories 


LASER 

PRINTERS 

HP Laser IIISI 3595 

Hp Laser MID.CALL 

HP Laser III .1525 

HP Laser IMP. CALL 

OKI 0L 400.,. 665 

OKI 01800.... CALL 

OKI 0L 840 P,S. .1720 
Panasonic 4420 .....835 
Panasonic 4450 ...1295 
NEC 

Silentwriter 2. ..CALL 


PRINTERS 


Epson LQ 200 . 

.245 

Epson LQ 570 .. 

..295 

Epson LQ B70.... 

480 

Epson LQ 1170.. 

. .625 

OKI DATA 320. 

.530 

OKI DATA 390. 

.465 

Citizen HSP-500 . 

.335 


Modems 

Eve rex ........CALL 

Hayes_____CALL 

US Robotics ...... CALL 

NEC 3DS/4DS ,..... CALL 

NEC 3FGX.645 

ViewSonic 4C SVGA.395 

ViewSonic 6A NJ.435 


Corporate Accounts 
Welcome 

Call for Discounts 
on Volume 


And 

Consultant Orders 

Exports 

Available 


Computerlane., 

Outside California: 1-800-526-3482 

Inside California: 818-884-8644 • FAX: 818-884-8253 

7500 Topanga Canyon Boulevard, Canoga Park, CA 91303 

Hours: Monday - Friday 9 -6, Saturday 10-6 

Compaq is a Registered Trademark of Compaq, IBM is a Registered Trademark of International Business Machines. 


ALL QUOTED 
PRICES ARE CASH 
PRICES ONLY 

Visa, MasterCard 
and 

American Express 
are higher 

Prices subject to change 
without notice. 
^Quantities are limited 


Circle 156 an Inquiry Card, 


FEBRUARY 1992 » BYTE 333 

















































































































ASTRIX486 

It Simply Costs Less 


486-33 PLATFORM - $1,291 ■ 486-33 COMPLETE-$2,59l ■ 466-33 SERVER - $8,791 


33 MHz Intel 486 
m 256 K Cache 

■ I MB RAM 

■ 1.2 MR 5.25" Drive or 
1.44 MB 3,5" Drive 

■ IDE Hard Disk Controller 
I Parallel & 2 Serial Ports 

■ 101 Key Keyboard 

■ Desktop Case friwJl fcucprniE) 

■ 200W Power Supply 


PLATFORM system |Icfi column) with: 

■ 200 MB. 15ms IDE Hard Drive 

■ 4 MB RAM 
Second Floppy Drive 

m 14" Color SVGA Monitor, 1024 x 
768, non-interlaced 
I tbit* I MB Super-VGA Card 

■ MS-DOS 100 

Tower Case with 10 Drive Bays 

■ 300W Power Supply 


PLATFORM system (left column} with■ 
I atilt-tokriml operation 

■ Dual 3S0 MB, (1.5ms Drives 
with Hard Disk Mirroring 1 

m 16 MB RAM 

ESDI Caching Disk Controller 1 

■ 500W UPS* 

Super VGA Display, 1024x768 

■ MS-DOS 5,00 

Tower Case with 10 Drive Bays 


Benchmarks: 14.8 MIPS, I5L9 
Landmark 

Guaranteed I (X)% IBM AT and 
Novell compatible. Lifetime 
technical support, I year parts & 
labor warranty. 30-day money - 
back guarantee. Custom 
configurations available. 


To get your486 for$l,291, 
call ASTRIX, toll free: 


(800) 445-5486 



In CA; (Am W28R3 
Fa*: {408) 946-1 10 




Hard disk mirroring protect data. In ihe 
event (if hard disk f injure. Ihe syslcm atdn- 
mutiCJtlly * witches In j) seeumJ hard drive 
containing u mimir image of the Tirsi drivc- 
Mirroring diminalers the need lu nrninmirt 
backups. 

A caching disk, controller reduce* drive 
ticeckd lime |u 0 5m,s (from tfirm) Li also 
tnaeu« throughput by 400%, eliminating 
disk tuotlleneeks. 

•'A UPS (Uninterruptible Ptvwtsr Supply) 
keeps the server running in Ibe event of j 
power hdlurc, 




ASTRIX 




170 on Inquiry Card. 

406 is a trademark 
. At! rights reserved. 



















































































•REE PRODUCT INFORMATION 


ail Your Completed Card Today .; For Quicker Response, Fax to 1-413*637-4343! 

Circle the numbers on Inquiry Card which correspond to N Check all the appropriate answers to questions X ‘A M Print 'tour name and address and mail, or lax to 

inquiry numbers assigned to items of interest to m through *T\ 1-413 637^343 


Fill nut this coupon carefully. PLEASE PRINT. 


NAME 


TTTU 


COMPANY 


ADDHE5S 


{STY DOtffTY BOflE 

{ 3 _ __ ( i _ 

mm r.vx 


A. What li your primary |ab runcltanii'prlnclpal area of 
responsibility? {Ghvcfc one.} 

tOMtSCP ioSalffiiMarHefing 

2 LI ProorarnmarlSyslBins Analyst 5 U EnginserlSclanfet 

1 p Adiron.ia£rti!i[Kii'MafiagEmenl S □ Other 

8 Whal Is you/ level of management responsibility? 

T □ Safer tad 9 n Professional 

lOWkidtatad 

C, An you i rtttller {VAR, WAD, Doller. Consultant}? 

iCDTfes 11DNO 


Inquiry Numbers 1-433 


Inquiry Numbers 484-986 


0. Wtial operaling systems ere you currently ursine? (Check ell 
tlmi apply ! 

12PPCIMS-OOS 15 DUN EX 

13 □ DOS + Winders IfiHMrcOS 

14DOSO 17 □ WAX/VMS 

E. For how many people do you Intutenor the purchase of 
hardware or software? 

18 □ 1-25 20D5VW 

ISO 26-50 M 0100 or mum 


FEBRUARY 

Inquiry Numbtrs 967-1479 [RNE006 


1 2 3 4 5 6 7 8 9 10 ft 12 13 14 15 16 17 

10 19 20 21 22 25 24 25 20 27 20 29 30 31 32 35 34 

35 36 37 38 38 « 41 42 43 44 4 5 46 47 48 4? 50 51 

52 53 54 55 56 57 50 59 50 61 62 65 64 65 60 07 6® 

69 70 71 72 75 74 7 5 7 6 77 78 79 80 01 02 03 84 85 

66 87 00 09 W 91 82 93 94 95 96 97 98 99 100 101 T02 

103 104 105 106 107 tOB 109 TIO 111 10 til 1H 115 M 117 f18 tig- 

120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 

137 130 139 140 141 142 143 144 T45 140 147 140 149 150 151 152 153 

154 tft 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 

171 172 1 73 174 1 75 176 177 170 179 100 181 102 105 104 1&5 1B6 107 

IBB 109 190 191 192 193 194 195 1% 197 198 199 200 201 2Q2 203 204 

205 206 207 200 209 210 2H 212 213 214 215 210 217 210 219 220 221 

222 223 224 225 226 227 220 220 230 231 232 233 234 235 236 237 230 


494 495 496 407 490 499 500 501 502 503 504 505 506 507 500 509 510 
511 512 513 514 515 516 517 5t0 519 520 521 522 523 524 525 526 527 
528 529 530 531 $32 533 534 53$ 5* 537 S38 539 $40 $41 $42 $43 544 
545 546 547 540 549 550 551 552 553 554 555 550 557 558 559 560 56T 
562 563 564 565 566 587 568 569 $70 571 $72 573 574 5T$ 576 577 $78 
579 500 501 $02 S83 504 505 506 W 500 509 530 591 59? 593 594 595 
S6 597 590 539 600 601 602 003 604 605 606 607 608 609 6t0 611 612 


987 988 989 990 991 992 993 994 995 990 997 990 999 1000 1001 1002 1003 

1004 1005 1006 1007 1008 1009 1010 10H 1012 1013 1014 10151018 1017 1018 1019 1020 

10211022102310241Q@$ 1020 10271020 1029 1030 103110321033 1034 1035 1 0361037 
TQ38 1039 1040 10411042 1043 1044 1045 T046 1047 1040 1049 1050 1051 1952 1053 1054 
1055105610671058 1059 1060 1061 10621063 1064 1065 1060 10671060 1069 10701071 
1072 1073 1074 1 075 1076 1077 1078 1079 1060 1081 TDB2 1083 1004 1005 1006 1007 1000 

10891090 10911092 1PSS 1094 1095 1096 109710961099 TI00 801 m 1103 0 04 0 05 


613 614 61$ 616 017 010 619 620 62T 622 623 624 62$ 626 027 020 029 
630 631 632 633 634 635 636 637 630 033 640 641 642 643 644 045640 
047 640 649 050 051 652 053 654 655 656 657 650 659 060 661 662 663 
664 665 666 687 668 60S 670 671 672 673 674 675 676 677 078 679 680 
001 682 683 684 585 BB6 6B7 688 009 ©0 691 692 693 604 695 696 697 
690 699 700 701 702 703 704 705 700 707 700 709 710 7 h 712 713 714 
715 716 717 710 719 720 721 722 723 724 725 726 727 728 729 730 731 


nos no7 noe nog mo nit m2 tits ni4 tits ms ni71110 mo 1120 ti?i 1122 

H23 H24 1125 TT26 H27 H 20 1120 1130 1131 1132 1133 1134 113$ U36 1T37 1130 1139 

040 T141 1142 1143 1144 1145 040 0 47 0 4 0 0 49 0 50 0 51 H52 T153 004 1105 056 

057 056 059 060 001 062 063 064 065 066 067 068 069 T»70 071 072 073 

074 070 070 077 070 079 000 001 002 003 004 005 006 087 1180 U89 090 

091 092 093 094 095 096 097 1190 099 120012011202 1203 1204 1205 1200 1207 
1208 12091210 120 1212 1213 1214 1215 121612171218 1219 1220 12211222 1223 12?4 


239 240 241 242 243 244 245 246 247 240 249 250 251 252 253 254 255 

256 257 258 259 260 201 262 m 264 205 266 267 268 2© 270 271 272 

273 274 275 276 277 278 279 290 281 282 283 284 285 286 207 280 2»9 

290 291 292 293 294 295 206 297 298 299 300 301 302 303 304 305 306 

307 300 309 310 311 312 313 314 315 316 317 JlB 319 320 321 322 323 

324 325 326 327 328 329 330 331 332 333 334 335 336 337 330 339 340 

341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 


732 733 734 735 736 737 738 739 740 741 742 743 744 745 746 747 740 
749 750 751 752 753 754 755 756 757 758 759 760 761 702 763 764 765 
766 707 700 769 770 771 772 773 774 775 776 777 770 779 730 781 702 
783 784 785 786 707 788 789 790 791 792 703 734 795 798 797 7M73& 
600 00: 002 603 804 305 006 B07 000 809 310 0t| 812 B13 814 31$ 016 
017 818 019 B20 821 022 823824 02$ 820 827 020 029 830 831 832 033 
034 035 030 837 038 339 040 84 1 042 843 044 045 840 847 648 649 050 


1225 1220 1227 1228 1229 1230 1231 1232 1233 1234 1235 12361237 1238 1239 1240 1241 
1242 1243 1244 1245 1246 1247 1243 1249 1250 1251 1252 1253 1254 1265 1256 1257 1258 
12591260 1261 126212631284126$ 1206126712681269 1270 1 271127212731274127$ 
1276 1277 1278 1279 1280 T281 1282 1283 1284 1285 1286 1287 1208 1259 1290 129112® 
1293 12941295 12% 1297 1298 1299 1300 1301 1302 1303 1304 1305 1306 1307 1308 1309 
1310 13tt 131213131314131$ 13161317131813191320 1321 132? 1323132413251326 
1327 1328 1329 1330 1331 1332 1333 1334 1335 1336 1337 1330 1339 1340 13411342 1343 


m 350 360 361 302 363 384 365 366 367 308 369 370 371 372 373 374 

37$ 376 377 378 379 300 381 302 383 304 305 386 307 3ffl 389 390 391 

3® 393 394 395 396 397 398 3% 400401 402 403 454 405 406407 400 
4Q9 41D 411 412 413 414 415 416 417 410 419 420 421 422 423 424 425 

426 427 420 429 430 431 432 433 434 43$ 436 437 431 439 440 441 442 

443 444 445 446 447 440 449 450 451 452 453 464 455 466 467 458 459 

4K) 461 462 463 464 465 466 467 468 409 470 471 472 473 474 475 470 

477 478 479 480 401 482 4S3 404 405 406 407 488 489 490 491 4® 493 


051 552 053 854 865 856 057 858 859 060 061 062 863 864 865 066 087 

068 m m 871 m m m m 876 877 its 079 m sai m 083 bs4 

605 086 007 BBfl 889 890 891 892 093 894 035 B96 897 89B 899 9Q0 901 

902 903 904 905 906 907 908 909 910 9H 91? 913 914 915 916 917 918 

119 920 921 922 923 924 925 926 927 928 929 930 931 932 933 934 935 

936 937 938 939 940 941 94? 943 944 945 946 947 94B 949 950 951 952 

953 954 955 956 957 9$8 959 900 901 902 963 964 90S 966 967 960 9© 

B7D 971 972 973 974 975 976 977 978 979 960 981 982 903 984 905 986 


1344 134$ 13461347 1348 1349 1350 1351 1352 1353 1364 1355 1356 1357 1358 1359 1360 

13611362 1363 1364 1385 1366 1367 138B 1389 1370 1371 1372 1373 1374 1375 1370 1377 

1378 1379 1380 1381 13® 13831384 1385 13K 1307 138B 1389 13S0 1391139? 1393 1394 

139$ 1396 1397 m m 1400 14011402 1403 1404 1405 14061407 1408 1409 1410 14TI 

141? 1413 1414 1415 1416 14171418 1419 1420 1421 1422 1423 1424 142S 1426 1427 1428 

T4?9 1430 1431 1432 1433 1434 T435 1436 143? 1430 1439 1440 1441 144? 1443 1444 144$ 

1446 1447 1448 1449 1450 1451 1452 1453 1454 1455 1456 1457 1458 1459 1460 1461 1462 

1463 1484 1465 I486 1487 1466 1409 14701471 1472 1473 1474 147$ 1476 1477 1470 1479 


PLACE 

POSTAGE 

HERE 


BVTE 

TNT MAILFAST 

FRG/BOS/700252/M01 
P.0. Box 66 
Hounslow 
TW5 9RT 
England 





















FREE PRODUCT INFORMATION 


Mail Your Completed Card Today. For Quicker Response, Fax to 1*413-637-43431 


Circle the numbers on Inquiry Card which correspond to 
Inquiry numbers assigned to Items of Interest lo you. 


Check all the appropriate answers lo questions ’'A" 
through "E" 


Print 'ftur name and address and mall, nr fax to 
1413 6374343 



BYTE 

TNT MAILFAST 

FRG/BOS/70O252/MO1 
P.0. Box 66 
Hounslow 
TW5 9RT 
England 


Fill out this coupon careluily PLEASE PRINT. 


A. Whal Is yaur primary |u b lunctta nJprtncI pal area d 


0. Whd 


i fflu curranlly using? (Check all 


ADDRESS 


CITY 
t_) 


COUNTY 


inMkSDP 4 0SaJeslWlarfelirtg 

2 □ ProgrammeriSysSfifnis Analyst 5 □ EnQinfflrfSrantlst 

3 □ Adniini$|ra(ipnrM 0 nagem ait 6 □ Other 

EL What it your lew! d managemed rupottttdllly? 

7 □ Scnior-tari 0 □ Mswnal 

iDMlddle-lwel 

C. Are you a readier {VAR, WAD, Dealer, Consultant)? 

IQ CMfa$ 11QN& 


15 □ UNIX 

ISDMkOS 

17CUWVMS 


T2CPDMSOOS 
(3DDOS - 
14 DOSE 

L Fur how many people do you influence (he purchase d 
hardware or software? 

iaoi-25 

19 D 26-50 


20 P SI-99 

21 DIDO or r 


inquiry Number* 1-493 


Inquiry Numbers 494-986 


Inquiry Numbers 997-1479 


FEBRUARY 
[RNE00G 


1 

2 

3 

4 

5 

6 

7 

8 9 

10 

11 

12 13 

14 

15 

16 

Jf! 

494 495 496 497 498 499 500 501 

502 503 

594 

505 

506 507 

506 

509 510 

QR7 QM QJK1 OQfi 
ijQ* 3TO 

991 992 

CKJ*I QCLI QQR QQfi MJ QQfl 
ijd SfirN 1 3rTO 

999 tOOO 

1001 1002 1003 

IB 

19 

20 

21 

22 

23 

24 

25 26 

27 

?fi 

29 30 

31 

32 

33 

34 

511 512 513 514 515 516517 510 

519 520 

521 

522 

523 524 

525 

526 527 

10041005 1006 1007 

1QQ6TQQ9 

1010 Toil 101? 1013 1014 1015 1010 1017 

101616191020 

$ 

30 

37 

30 

39 

40 

41 

42 43 

44 

45 

46 47 

40 

49 

50 

51 

528 529 530 531 532 533 534 535 

535 537 

530 

539 

540 541 

542 

543 544 

10211022 10231024 

1025 1026 

10271028 1029 1030 103T1032 

1033 tCKM 

10351036103? 

5? 

53 

54 

55 

56 

5? 


59 00 

61 

62 

S3 64 

05 

Ml, 

57 

m 

545 540 547 548 549 S50 551 552 

553 554 

555 

556 

557 558 

559 

560 501 

TOSS 1039 10401041 

1042 1 043 

1044 1045104610471048 1049 

10501051 

1052 1 053 1054 

69 

70 

71 

n 

73 

74 

75 

76 77 

78 

79 

80 01 

82 

83 

84 

05 

562 563 564 565 566 567 5B0 569 

570 571 

572 

573 

574 575 

576 

577 570 

1055 1056 105? 1050 

1059 I960 

1061 1062 1063106* 1065 1060 

106? 1060 

1009 10701071 

06 

87 

88 

89 

90 

91 

92 

93 94 

95 

96 

97 98 

99 

too 

101 

102 

579 500 581 502 503 504 505 586 

587 500 

509 

590 

591 592 

593 

594 595 

10721073 1074 1075 10761077 

1070 1079 1060 1001 10B2 1083 

1084 1005 

1000 1007 1000 

103 

104 

KB 

106 

107 

roe 

109 

no m 

02 

113 

T14 05 

00 

117 

TtS 

09 

596 597 508 599 600 G01 602 603 

604 605 

606 

607 

008 609 

010 

00 612 

1089 1090 10911092 

1093 1094 

1095 10961097 1090 1099 1100 

tTOl 1102 

ri03 n04 nos 

120 

121 

122 

123 

124 

125 

126 

127 128 

129 

130 

131 132 

133 

134 

135 

136 

013 614 615 616617 618 619 620 

621622 

623 

624 

625 626 627 

628 629 

TI06 1107 T1Q8 1109 

mo tin 

m 2 ma nn ms me m? 

mb nm 

020 021 022 

(37 

136 

139 

140 

141 

142 

143 

144 145 

146 

147 

140 149 

150 

T51 

152 

153 

630 631 632 633 034 635 630 637 

638 639 

640 

641 

642 643 

644 

645 646 

023 T124 0?5 026 

1127 n20 

02 s H30 n3t n32 1133 n34 

635 1136 

037 030 039 

154 

155 

156 

157 

158 

159 

160 

161162 

163 

164 

165 (66 

107 

168 

169 

170 

647 648 649 650 651 652 653 654 

655 656 

6S7 

658 

659 660 

661 

062 663 

TI40 041 1142 1143 

T144 045 

H40 1147 njs m use nst 

052 1153 

1154 055 056 

171 

172 

173 

174 

175 

178 

177 

178 170 

iso 

101 

102 183 

104 

185 

106 

107 

064 605 666 607 G6S 669 670 671 

672 673 

674 

675 

676 677 

670 

079 680 

t157 H50 H59 H60 

1161 1162 

m 1104 Ties 1166 TIB7 H68 

1169 H70 

071 072 1173 

180 

109 

190 

191 

192 

193 

194 

195 196 

197 

198 

199 200 

201 

202 

203 

204 

601 602 683 604 685 606 687 688 

669 890 

691 

IS? 

693 694 

695 

690 697 

074 1175 1176 1177 

1170 1179 

nso nsi 00 ? naa 1104 ties 

use oa? 

080 m 090 

205 

206307 

208 

209 210 

2 n 

212213 214 

215216217 

210 

219 

220 

221 

690 699 700 701 702 703 m 70S 

706 70? 

700 

709 

710 711 

712 

713 714 

tigi H92 Jifla H94 

1195 ns6 

m H90 m 120012011202 

1203 1204 

1205 1206 1207 

222 223 224 

225 

226 227228 

229230 

231 

232 233 234 

235 

236 

237 

230 

715 716 717 710 719 720 721 722 

723 724 

725 

720 

727 728 

729 

730 731 

12061209 1210 1211 

12121213 

1214 12151215121712101219 

12201321 

1222 1223 1224 

239 240 241 

242 

243 244 245 

246247 

248 

249 250 251 

252 

253 

254 

255 

732 733 734 735 738 737 738 739 

740 741 

742 

743 

744 745 

746 

747 748 

1225 1226 1227 1220 

1229 1230 

1231 1232 1233 1234 1235 1236 1237 1230 

1239 1240 1241 


256 257 250 259 260 261 262 263 264 M 266 267 260 269 270 271 272 

273 274 275 276 277 270 279 260 281 282 203 284 2B5 2®6 267 206 209 

290 291 392 293 294 295 796297 m 299 300 301 302 303 3Q4 305 300 

307 300 309 310 311 312 313 314 3t5 316 317 310 319 32D 321 322 323 

324 325 32G 327 328 329 330 331 332 333 334 335 336 337 338 339 340 

341 342 343 344 345 346 347 346 349 350 351 352 353 354 365 356 3S? 

353 359 360 m 362 363 364 365 366 387 360 369 370 371 372 373 374 

375 376 377 37G 379 300 381 302 303 384 385 306 387 300 309 3W 301 

392 393 394 305 396 397 396 399 400 401 402 403 404 405 406 407 400 

409 410 4 0 412 413 414 415 416 417 418 419 420 421 422 423 424 425 

426 427 42B 429 430 431 432 433 434 435 436 437 430 439 440 441 <42 

443 444 445 446 447 44B 449 450 451 452 453 454 455 456 457 458 459 

460 461 462 463 464 465 466 467 466 469 470 471 47? 473 474 475 476 


749 750 751 752 753 75< 755 756 757 750 759 760 761 762 703 764 765 

766 767 768 769 770 771 772 773 77< 775 776 777 778 779 700 781 782 

703 734 705 700 707 700 789 790 791 702 793 794 795 796 797 798 799 

300 B01 802 303 004 805 806 007 SOB 009 810 811 81? 013 014 015 616 

817 810 619 020 021 822 823 824 825 026 827 828 629 830 031 832 633 

834 035 336 037 330 &39 340 341 842 343 844 345 346 347 340 049 350 


12421243 1244 1245 1246 
1269 12150 1261 1262 1263 
1276 1277 1270 1279 1280 
1293 1294 1295 12961297 
1310 m 13121313 1314 
1327 1328 13291330 1331 


1247 1248 1249 
1264 1265 1266 
12811282 1283 
138 m 1300 
131S 1316 1317 
1332 1333 1334 


1250 12511252 1253 1254 12551256 1257 1258 
1267 1260 1260 1270 1271 1272 1273 1274 1275 
1284 1285 1286 1207 1200 12B9 1290 12911292 
13011302 13031304 1305 1306 1307 1300 1309 
1310 1319 T32G 1321 1322 1323 1 324 1325 1320 
1335 1 330 1337 1330 1339 1349 13411342 1343 


851 852 653 054 055 856 8 
868 869 870 07 T B72 873 0 


6 857 050 8$9 060 061 062 

3 874 075 876 077 878 879 
0 691 092 893 894 895 B96 

7 908 909 9(0 9T1 912 913 

4 925 926 9(27 920929 930 
1 942943 944 945 946 947 

953 954 955 956 957 958 959 960 961 962 963 964 


885 806 667 0 
902 903 904 905 906 90? 9 


919 920 321 922923 924 9 
936 937 M8 939 940 941 £ 


nm mi Pi-1-1 rvn m* fl7E IT7E f\7f (170 flTfl OUT (MU 


063 064 665 866 86? 
880 00 1 802 BBS 884 
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321 

144 
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6615-36 
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414 

CHERRY MiKROSCHALTTA GMSh 66IS-48.49 

41-42 
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199 
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321 
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173 

85-96 
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935 
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412 

ASP COMPUTER PROO 

6615-42 
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402 
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157 
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302 
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75 
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161 
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12,13 

448-449 
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6613-27 

83 

NEC . 

20,21 

124 
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177 

126 
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34,35 

244 

TQTE A LAP 

305 
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MAILORDER 

155 

AMT INTERNATIONAL 

316 

187 

eac MICROSYSTEMS 

319 

453 

COM PUC LASSICS 

66IS-45 

401 
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66UK-11 

156 

COMPUTERLANE UNLTD 

333 

422 

COMPUTER QUICK 

6615-24 

173 
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292-293 

557-558 

DE R BYTECH COMPUTE RS66NE-16 

567-558 

DE R BYTECH COMPUTE RS68PC-15 

579-580 

DERBYTECH COMPUTERS 6630-8 

587-588 

HI-COMPUTER CQ 

66SO-4 

6-7 
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306 
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161 
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296 
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280 
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33 
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55 
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169 
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IMAGING AUTOMATION, INC 322 

150 
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169 
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159 
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227 

§42 
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193 

19D 

CONTROL VISION 

322 

145 
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97 

235 
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225 

198 
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322 

* 
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226 

IMAGING AUTOMATION. INC 322 

214 
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322 

121 

TEKTRONIX 

61 

123 
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399 
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299 
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2,3 

576 
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66-67 
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201 

403 
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66UK-5 

596 
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66NE-11 
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PACIFIC DATA PROD 

77 

585-566 

PRINTERS PLUS INC 
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256 
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121 
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81 
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322 

* 
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78 
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324 

202 

10 TECH 
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219-220 
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222 

XELTEK 

323 

223 

Z-WORLD ENGINEERING 

323 

945 

SCA N N E FtS/OC R/DIGITIZE RS 

431 

LIGATURE LTD 

66IS-15 

167-166 

ULTIMA ELECTRONICS CORP 318 

§46 

TAPE DRIVES 

14-15 

AMERICAN MEGATRENDS 

69 

38-39 

CORE INT'L . 

157 

204 

LAGUNA DATA SYSTEMS 

323 

213 

QUALSTARCQRP 

323 
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VALITEK INC 

72 
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AMERICAN POWER CON V 
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409 
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46 
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MICROSOFT CORP 

255 
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55 
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564 
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119 

SYMANTEC 
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949 

CAD/CAM 

17 

AMERICAN SMALL BUS COMP 133 
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EVOLUTION COMPUTING 

66NE-7 

569-570 

EVOLUTION COMPUTING 66PC-16 

221 
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323 
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. 

APPLE COMPUTER INC 

12,13 

22 

BIT SOFTWARE INC 
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592-593 
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COMPEX 
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195 

DIVERSIFIED COMPUTER 

323 

413 

DCWTY COMMUNICATIONS 66IS-7 
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GALACTICOMM INC 

324 

104-105 

RAINBOW TECH 

36 

447 

WALKER. RICHER a QUINN66tS-37 

951 

database 

242-243 

BLINK INC 

245 

37 

COMPUTER ASSOCIATES. 

7 
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OOP! A INT L . 

113 

178-179 

DATA HUT 

310 

140-149 

ODYSSEY DEVELOPMENT 

168 

110 

SECURER SOFTWARE INC 
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111 S'NW ELECTRONICS 260 
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REE Software 
bstantly On-Line 

ith BYTE 

EMOLINK 




Download free demo software from top publishers directly 
to your computer.. .for just the cost of a phone call! 

JYTE DEMO LINK lets you preview software instantly by calling the 
:elephone number in the city nearest you. All you need to access BYTE 
3EMOLINK is a PC, a modem and a telecommunications program. The 
atest demo software is at your fingertips for your evaluation. 

y 

Call BYTE DEMOLINK today to connect with these <" 
Free software demos—It's only a phone call away! \ 


r 

\ 

\ 

i 

\ 

\ 


Free Demo Download 

617*861 « 9767 * 


'Call the nearest DEMOLINK office anytime. Telecom settings: 2400 or 1200 baud, 
8 data bits, 1 stop bit, and no parity. Enter DEMOLINK at the prompt. 

Chicago Denver Los Angeles New York San Francisco Toronto Washington, DC 

312 - 616-1071 303-220 0328 213 - 3 & 3-9856 212 - 797-5620 415 - 434-4510 416 960-3187 292 - 463-4920 



Here are the newest software 
packages available on DEMOLINK: 

Auto PACK Tutor 

A powerful interactive computer-based AutoCAD training program for 
novice or experienced users. Tutor starts with an introductory module 
on the basics of AutoCAD, includes an exercise module that takes the 
user through step-by-step instructions of object snap, dimensioning, 
blocks, etc., and has a complete on-line reference system that replaces 
AutoCAD "Help'' with animated examples and dear explanations. 
AutoPACK Tutor by Grabert Systems, Inc, 

Select the file aptdemo.exe 

MultiScope Debuggers for Windows 1,93 

The MultiScope Debuggers for Windows provide you with the 
most powerful solutions available for debugging your Windows 386 
Enhanced, Standard, and Real Mode applications. See your application 
while debugging it on the same screen, instantly pinpoint the cause 
of those elusive "Unrecoverable Application Errors" even after the 
fact, and if you have a second machine MultiScope gives you 
remote debugging. 

Select the file mscope^xe 


TropicSoft C++ Classes 

A set of the most efficient and complete C++ classes for building 
MS-DOS Windows application interfaces. Designed to dramatically 
reduce memory and exe size, increase execution speed and reduce 
lines of code by as much as 80%. Also features the flex "C M 
programming to compile in any memory model and run in any 
Windows mode. (Source code available.) 

Select the file tsdemo.exe 


HyperWnter 3.0 

Ntergak) Inc’s latest update to HyperWnter!, an easy to use, general 
purpose authoring system for creating interactive hypermedia and 
multimedia documents. HyperWnter 3.0 features multiple link types, 
integration of text, graphics, audio, video, animation and extensive 
navigation tools. 

Select the file hwdemo.exe 


WINFAX PRO 2,9 

Send and receive laser quality faxes from any Windows 3 application 
directly to any fax device or your PC. WINFAX PRO is recognized 
by Windows as a print device so a single fax can be composed from 
within pages of different Windows applications. Specify at what date 
and time the fax will be sent, and WINFAX PRO will send the fax to 
either one recipient or a group of recipients, Faxes can be printed or 
viewed upon receipt. WINFAX PRO manages fax numbers, recipients, 
and groups with its built-in phonebooks. Cover pages can be fully 
customized to include log files, ASCII text files and fax merge 
capabilities. Call UBDD-268-6082 for more information. 

Select the file winfax^exe 
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PRINT QUEUE 



HUGH KENNER 


Glitzers Anonymous 

Don’t let overbearing screen designs 
mar your programs 


recall a bleak screen that said just, in white on black, ‘in¬ 
file? <RETURN >”_Calling up such a memory, I 

feel like the oldest inhabitant of computerdom, (Will the 
last inhabitant please turn out the lights.) 

For screens nowadays are glitzy: red backgrounds, cyan 
borders outlined in blue; up above, a header bar in brown; 
below, an overlaid emergency bar, black with polychrome bor¬ 
ders. Worse are windows, superimposed, strident chromatics 
clamoring for attention, the whole mess atop a blue background 
with a double-ruled yellow boundary.... 

All of which can well drive the computer-innocent back to 
pencil and scratch pad, a side effect that computer-drunks 
don’t seem to grasp. Yea, colors! Colors we've got! And the 
more the glitzier! On, Stunner! On, Glitzen! Onward toward 
HyperGlitz! 

A cure? Call it Glitzers Anonymous: a weekend with Edward 
R, Tufte 1 s Envisioning Information , a quietly handsome book 
in which horrors such as the above utter their silent screams at 
the bottom of page 88, right across from a cool example of what 
might just as easily be. A calm white window has gray de- 
markers, a cyan header, a yellow border. Behind it, another 
window in two shades of gray, awaiting activation, lies quiet for 
now. Cyan and yellow may invest it once it's active, and what’s 
now assertive will recede into gray. 

For yes, as we oldest inhabitants concede, ‘'color can im¬ 
prove the information resolution of a computer screen.” But let 
us not therefore invoke a rainbow deluge with our eyes shut. 
Color’s first office is to “calm video glare, the effect of staring 
at a light bulb.” Next, “color defines edges”; thus, “for fram¬ 
ing fields, the appropriate color should be light in value ” but 
also “relatively intense and saturated,” so we’ll quickly spot 
the active window. And the only color that meets both require¬ 
ments is yellow—and don’t fussily stick a border of some other 
color inside it, 

Tufte, who teaches “statistics, graphics design, and political 
economy” at Yale, came to wider notice in 1983 with The Vi¬ 
sual Display of Quantitative Information , now in its tenth print¬ 
ing. He’s (rightly) meticulous enough to have issued both books 
from his own Graphics Press (P.O. Box 430, Cheshire, CT 
06410), to which you send your order. One section of Envision¬ 
ing Information even uses 12-color printing. The quality is, 
yes, evident—quietly. 

Here, on page 83, is an “exuberantly bad example”: a U.S. 
Census Bureau map with colored blobs designating home-heat¬ 
ing fuels, OK, except that the map got enclosed in a thick white 
border atop a blue field, and the one thing that clings to your eye 
is that thick white border, “the map's dominant visual state¬ 
ment,” and it*s meaningless. 

Worse (page 33), a price-of-diamonds graph, 1978-1982. It 
came from a Time, Inc., publication and might as well have 


come from USA Today . The graph surged up and down in a way 
that suggested to someone a seated cutie’s leg. Then her legs 
and thighs got crosshatched (a graph, see?) and she got 
equipped with a vapid face and a top hat, and it all became (in 
four colors) a creative concept. Tufte calls it “chartjunk.” 

“Chartjunk promoters imagine that numbers and details are 
boring, dull, and tedious, requiring ornament to enliven.” But 
“if the numbers are boring, then you've got the wrong num¬ 
bers," and, sure enough, the cutie-chart “mixes up changes in 
the value of money with changes in diamond prices "—this in a 
time of high inflation. So it says nothing except "See here!” 

“No one can write decently,” wrote E. B. White, “who is 
distrustful of the reader's intelligence.” Nor can any designer 
of a visual display grab attention save by assuming that we want 
to know. For we want to know all we can. Not aware what fa¬ 
tigues us, still we are fatigued by gross simplification, pizzazz. 
So, “a most unconventional design strategy is revealed: to clar¬ 
ify , add detail. ” “God is in the details,” and may as well be on 
your screen. 

Short Subjects 

If you’re interested in computerized aids to writing but have 
found Grammatik a tad naive, you may want to look at Editor, 
which in fact doesn't edit but simply makes suggestions that 
you compare against a printout of your text with the sentences 
numbered. 

Editor was written “for typical college-level writers.. .who 
may be lazy, inexperienced, or weak,” and its dictionaries “are 
based on a long-term study of undergraduate writing.” Thus, 
“many of the words and phrases it flags are not problems when 
good writers use them.” Good writers might conceivably have 
a use for the word definitely , but Editor flags it without any 
mercy. 

Editor's four programs (Fix, Tighten, Polish, and Consider) 
are menu-based and can be run separately or with one key¬ 
stroke. They are very fast, and their output goes to a menu- 
viewable file. Editor sells for $45 from Academic Software 
Library (North Carolina State University, P.O. Box 8202, Ra¬ 
leigh, NC 27695, (800)955-8275). ■ 

Envisioning Information , Edward R. Tufte, Graphics Press, 
1990, $48, 128 pp., ISBN 0-961-3921-1-8. 


Hugh Kenner is Franklin and Callaway Professor of English at 
the University 7 of Georgia , He writes for publications ranging 
from the New York Times to Art & Antiques. His recent books 
include Mazes and Historical Fictions. He can be contacted on 
BIX as “ hkenner . ” 

Your questions and comments are welcome . Write to; Editor, 
BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 
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Where Do You Go for Help When 

You're the Expert? 

BIX - the On-Line Service for 
People Who Know Computers! 


G et answers, 

advice and code 
from top 
programmers, 
designers, and consultants. 
BIX is home to hardware and 
software engineers, systems 
designers, independent 
consultants, technology buffs 
and computer industry 
celebrities. All sharing 
information on their favorite 
subject ... computing! 

And the resources on BIX 
are substantial. 

More High-Quality Tools 
and Information on BIX. 

Our software libraries 
are packed with the latest 
high-quality tools, programs 
and code to help you do a 
better job. So, whether you're 
looking for a special utility, 
TSR, highly qualified advice 
or just stimulating 
conversation, you'll find 
it on BIX. 



Get Answers in These 
Conferences and Many Others: 

borland Borland International 
official technical 
support 


cplus.plus 


Discuss the C++ 

programming 

language 


ibm.windows IBM/Microsoft 
Windows 


ibm.os2 OS/2 Operating 

System 

ibm.utils Utility software for 

IBM Computers 

microsoft Products from 

Microsoft 


Subscribe to BIX On-line 
for Only $39 a Quarter Now! 

Just set your telecom¬ 
munications program for full 
duplex, 2400 or 1200 baud, 

7 bits, even parity, 1 stop bit. 
Get your Visa, MasterCard, 
or American Express card 
ready. Have your modem call 
617-861-9767*, enter "bix"at 
the prompt. When you are 
prompted for "Name?" enter 
"bix.deal" and complete 
on-line registration. 

Money-Back Guarantee! 

Try BIX for 30 days and if 
you're not completely satisfied, 
call Customer Service and we'll 
refund your subscription fees. 
But if you decide BIX is for 
you, we'll give you an 
additional 30 days on your 
annual subscription. 



^Connect to BIX locally via BT Tymnet - call 800-336-0149 for your local access number, fees are outlined on-line. BIX handles billing for BT Tymnet 
connect fees. Other access available. Call BIX at 800-227-2983 or 603-924-7681 for more information. 
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Computers 
Out of Control 


I n 1945, when a team of Navy programmers first 
used the word bug to describe a programming error, 
they could scarcely have guessed that use of the 
word would become so ubiquitous* Software errors 
are an inevitable part of writing programs, but as 
computers grow more sophisticated, the consequences 
of bugs are growing at an alarming rate. 

The year 1991 may be remembered as the year that 
the general public first became 
aware of the software crisis. 
More than 12 million people 
lost their phone service in July 
because of a software error in 
phone-switching computers. 
Businesses lost millions of dol¬ 
lars by not being able to reach 
out and touch customers or 
branch offices. Take away people's phones, and they’ll fi¬ 
nally sit up and take notice. 

When a Scud missile struck a barracks in Dhahran, 
Saudi Arabia, during the Gulf War, killing 28 Desert 
Storm soldiers, the Army claimed that Patriot missiles 
ignored lhe Scud because il had broken up in Flight. Sub¬ 
sequent investigations showed dial a software error had 
caused the Patriot system to shut down and ignore the 
incoming Scud. 

All this comes as little news to software professionals. 
They have been aware of the software crisis for years. 
Anyone who's tried to debug a program or watched a 
screen l ull of hard work disappear into oblivion because 
of a bug knows what I'm talking about. 

What's changing is that, as the uses for computers 
mushroom and their complexity grows, the consequences 
of these bugs arc becoming much more severe. A bug 
in a navigation system that puts jetliners on collision 
courses or a tiny software error in a radiation-therapy 
machine that kills three patients with radiation over¬ 
doses is light-years ahead of bugs in simple spreadsheets 
or word processing programs. Errors in a program flying 
a 747 or running a medical diagnostic computer can eas¬ 
ily endanger lives. 

For the first time, people have become aware of how 
important computer software is when il fails. They've 
become aware of how much of their daily lives comes into 
contact with computer software. Software is embedded in 
car engines, microwave ovens, and VCRs. It runs airlin¬ 
ers, air traffic control. Patriot missiles, Stealth bombers, 
and nearly every business. The need for more reliable 
computer software has never been greater. The current 


Seemingly obscure 
software bugs 
can have disastrous 
consequences 


industry average of one error per thousand lines of code 
is no longer good enough when modem programs often 
grow to be millions of lines long. 

New technologies have promised to improve the man¬ 
agement of large software projects and the reliability of 
the code produced Sadly, these promises assumed that the 
programming community could quickly and thoroughly 
digest these huge and complex new methods. But the 
average code error rate has not dropped significantly. 

Unfortunately, solutions may have to come from the 
federal government (although everyone admits that this 
is far from desirable). But as the world's largest user of 
software, only it has the clout to mandate sweeping 
changes. Tighter standards may be needed to ensure that 
programmers write software using established methods 
that are proven to write reliable code. In Great Britain, 
programmers write software for the defense industry ac¬ 
cording to a standard known as Del Stan 0056. 

Programmers understandably balk at the idea of man¬ 
dated standards for software. No one wants to see more 
government interference in yet another industry, espe¬ 
cially one as rapidly changing as the computer industry. 
(One would hate to see computers go the way of Am- 
trak or the Postal Service.) 

Still, the time has come to make software engineer¬ 
ing a science rather than an art. Software engineering 
standards must be codified, and programmers must strict¬ 
ly adhere to those standards. Writing software programs 
is no less important than building a bridge, and it should 
be treated as sucli. Il is lime to recognize that software en¬ 
gineering is no longer the highly individualistic enter¬ 
prise that it was in the dawn of the computer age. 

As computers become more sophisticated, so too 
must the methods of writing the programs that run them. 
Failure to do so will only mean more catastrophes* The 
price we pay for these failures grows every day. ■ 


Leonard Lee is the author of The Day the Phones 
Stopped: The Computer Crisis—The What and Why of 
It, and How We Can Solve It (Donald 1. Fine, 1991). He 
is a reporter with KSTP-TV in Minneapolis and a former 
IBM systems engineer * You can reach him on BIX c/o 
"editors. p 

Stop Bit is a forum for informed opinion on personal com¬ 
puting topics. The opinions expressed ore those of the author 
and not necessarily those of BYTE. Your contributions and 
comments are welcome . Write to: Editor. BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458 . 
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Cm GATEWAY2Q00 

' * " You W a friend in the business l " 








When yop buy a Gateway 2000 personal computer, you get the best 
price in the industry. You get quality that is unsurpassed anywhere. 
You get technical support from our award-winning service 
organization for the life of your machine. And you get it all from the 
company that sells more PC systems through the direct market channel 
than any other manufacturer in the United States. Gateway 2000 is the 
second fastest-growing private company in this country, and has been 
doing business internationally for years. 

Gateway 2000 computer systems are in use today by thousands of 
customers in over 100 different countries. We know the special needs 
of international customers and we'll take care of you. 

Please refer to our advertisement in the front of BYTE for system 
configurations and prices. Once you compare what we have to offer 
you’ll agree. The only logical choice is Gateway 2000! 


<<J GATEW\\2(XX) 


You've got a friend in the business. 


610 Gateway Drive * North Sioux City, SD 57049 U.S.A. * Fax 605-232-2023 
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605 - 232-2000 


610 Gale way Drive * North Sioux City, SD 57049 U.S.A. * Fax 605-232-2023 
























